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SUMMARY 


An extensive aerothermodynamic development program for the purpose of 
advancing the technology of airbreathing propulsion for hypersonic flight has 
been conducted by NASA in the form of the Hypersonic Research Engine (HRE) 
Project. The engine components (inlet, combustor, and nozzle) aerothermody¬ 
namic development program culminated in the testing of an engine which inte¬ 
grated these components and allowed assessment of engine performance at Mach 
numbers of 5, 6, and 7. This engine was termed the Aerothermodynamic Inte¬ 
gration Model (AIM) and was a water-cooled, hydrogen-fueled, full-scale 
configuration of the HRE design concept, 18 inches in diameter at the cowl lip 
and 87 inches long. 

Descriptions of the AIM tests and a computer program used in the engine 
performance analyses, as well as data results and analyses, have been previous¬ 
ly documented. All of the results of the engine performance computer program, 
including enough information to enable additional analysis or interpretation 
of the data, are reported in four volumes. Volume I presents Mach 6 component 
integration results that were obtained with supersonic combustion. During 
the integration tests, inlet unstart limits were determined for fuel injection 
from the 1 first stage fuel injectors only and for multi-stage fuel injection. 
Optimization of the fuel injector combination that would yield the best 
combustion and engine performance was attempted. Volume II presents Mach 6 
engine performance results during supersonic and subsonic combustion modes. 
Combustion mode transition was successfully performed, exit surveys made, and 
effects of altitude, angle of attack, and inlet spike position were determined 
during these tests. Volume III (present report) presents Mach 7 component 
integration and engine performance results with supersonic combustion modes. 

Fuel injector optimization was again attempted, exit surveys made, and the 
effects of low free-stream total temperature, free-stream oxygen content, and 
angle of attack were studied during these tests. Volume IV presents Mach 5 
component integration and engine performance results with supersonic and subsonic 



combustion modes. Combustion mode transition was successfully demonstrated, 
exit surveys made, and effects of free-stream total temperature, free-stream 
oxygen content, and angle of attack were investigated during these tests. 


INTRODUCTION 


The NASA Hypersonic Research Engine (HRE) Project was undertaken to design, 
develop, and construct a hypersonic research ramjet engine for high performance 
and to flight test the developed concept on the X-15-2A airplane over the speed 
range from Mach 3 to 8. It should be emphasized that from the beginning the 
design was specified to be a research ramjet engine to conduct meaningful 
experiments and was in no sense intended to be a small-scale prototype of a 
propulsion system for any particular mission. 

About one year after the development phase of the HRE program was underway, 
the X-15 program was phased out; as a result, adjustments to the project plan 
and scope were necessitated, which were, however, effected without detriment 
to achievement of the basic project objectives. The result of the adjustment 
was that ground testing became the major experimental effort for the HRE program. 
Engine aerothermodynamic components (inlet, combustor, and nozzle) were developed 
in separate ground-test programs. Results of the development tests are document¬ 
ed in references 1 through 3. Regeneratively cooled engine structures were also 
included in the ground-testing program. Tests of the hydrogen-cooled engine 
structure progressed from small panels and problem area components in laboratory 
setups to wind-tunnel tests at Mach 6.7 of a full-scale, flight-weight engine 
termed the Structure Assembly Model (SAM). Results of this program, which was 
completed in May 1971, are reported in reference 4. Culmination of all the HRE 
development testing was the engine tests of what was termed the Aerothermodynamic 
Integration Model (AIM). The purpose of the tests of this full-scale, water- 
cooled, hydrogen-fueled engine was to integrate the aerothermodynamic components 
and to assess the engine performance at Mach numbers of 5, 6, and 7. Success¬ 
ful tests of the AIM were completed in April 1974. 

The AIM employed the HRE design concept of an axisymmetric engine, 18 inches 
in diameter at the cowl lip and 87 inches long. Versatility was incorporated 
into the AIM to allow: (1) inlet spike translation for optimum air flow and 
inlet internal contraction ratio variation; and (2) hydrogen fuel injection for 
tailored fuel distribution for proper heat release in a diverging combustor, and 
to change the mode of combustion from supersonic to subsonic or vice versa. The 
AIM tests are reported in reference 5 and data results of the tests have been 
analyzed in terms of engine performance by use of a computer program (ref. 6) 
generated during the HRE program. Results of these analyses are reported in 
references 7 through 9. - 

The purpose of the present reports (herein and refs. 10 to 12) is to present 
experimental engine performance results obtained from computer program analyses of 
the test data. These results contain the free-stream conditions, pressure distri¬ 
butions, fuel injection configuration and rate, etc., that should enable additional 
analysis or interpretation of results other than those previously reported. It 
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should be noted that all units are in U.S. Customary Units because the data 
results from the HRE contracts, which were initiated in May 1965 with a follow- 
on effort in February 1967, were under that system. Because of the cost that 
would have been incurred if the contractors had been required to change to the 
metric system, the U.S. Customary Units were retained through the HRE contrac¬ 
tual effort; this procedure is consistent with the guidelines for conversion 
established by NASA. 


SYMBOLS 

All units are in U.S. Customary Units because of the reason noted above. 

A area, ft.^ 

M Mach number 

P or p pressure, psia 

r radius, in. 

R^ l cowl lip radius at 12° tangent point (see table 3), in. 

x longitudinal distance from inlet spike virtual tip (see table 3), in 

x f| longitudinal distance from inlet spike virtual tip to the cowl lip 

LL 12° tangent point (see table 3), in. 

Ax longitudinal distance inlet centerbody moved from inlet physical 

close-off, in. 

AAx difference between an actual x r| value and the Mach 6 x r| value 

of 34.884 in., in. LL ■ ' 

T temperature, °R 

a angle of attack, deg. 

<j> fuel equivalence ratio; value of unity is for stoichiometric com¬ 

bustion (subscript symbols or notations, such as 4>,. or ER1A, 
represent the values for the designated fuel injector (e.g., 1A), 
EROA is the sum of all o-values). 


Subscripts: 

0 free stream 

ref. reference condition 

th throat 

total 


T 
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APPARATUS 


Experimental Tests 

Experimental tests of the HRE/AIM were conducted in the Plum Brook Hyper¬ 
sonic Tunnel Facility (HTF) (figs. 1(a) and 1(b)) at nominal Mach numbers of 
5, 6, and 7. The AIM is shown partially installed in the HTF in the photographs 
of figures 1(c) and 1(d). During the tests the engine was nearly completely 
enshrouded except for an 11-inch gap between the facility nozzle exit and the 
front of the shroud as depicted in the schematic of figure 1(e). This test 
configuration was suggested by results of a subscale tunnel starting .investiga¬ 
tion reported in reference 13. 

A description of the facility and the results of calibration tests are 
presented in reference 14. The test facility used an induction-heated, drilled- 
core graphite storage bed to raise the temperature of nitrogen to a nominal 
4960° R at a maximum design pressure of 1200 psia. The nitrogen was mixed with 
ambient-temperature oxygen to produce synthetic air. Diluent nitrogen was 
added with the oxygen in the mixture at tunnel Mach numbers below 7 to control 
free-stream total temperature and to supply the correct weight flow. Because 
of facility heater deterioration and a lack of time to implement necessary 
repairs, true temperature simulation of 3700° R at Mach 7 was not achieved; a 
maximum temperature of about 3100° R was obtained. 

The original test plan is summarized in table 1. Because of testing 
problems and limitations in facility schedule, the test plan was altered to 
provide a maximum of data to meet the test objectives. Details of the AIM 
tests are described in reference 5. General test conditions, results, and. 
remarks of the AIM tests were tabulated in references 5 and 9 and are presented 
herein as table 2. All tests (reading numbers in second column) are listed 
including the tests that were aborted because of tunnel starting or other 
problems. Run numbers were assigned to AIM reading numbers or groups of AIM 
reading numbers with the same test objective (some readings represent zero 
success, partial success, or are reruns of others) to provide a means for a 
cross-check with the original plan. 


Model 

The HRE/AIM was a full-scale (18 inches in diameter at the cowl and 87 
inches long), water-cooled, hydrogen-fueled research engine. Details of the 
design and fabrication of the AIM have been reported in references 16 through 
29. The design is described generally in references 5 and 9, and some diffi¬ 
culties encountered with the AIM during the tests are discussed in reference 
5. 


A schematic of the AIM is presented in figure 2 and the coordinates are 
listed in table 3. The AIM incorporated a mixed compression inlet with a trans 
lating spike that enabled the close-off of the engine (an early HRE program 
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requirement). The inlet was designed for spike translation to the most open 
position for Mach 4 to 6 operation with spillage occurring up to Mach 6. At 
Mach 6 "shock-on-lip" occurred, and from Mach 6 to 8 the spike was designed to 
translate to maintain shock-on-lip over this Mach number range. An "upsloping 
throat" was incorporated in the inlet which enabled the inlet to not only main¬ 
tain shock-on-lip with spike translation for Mach 6 to 8, but also to have 
increased inlet contraction ratio with increased Mach number. The combustor 
was designed with diverging walls and the area distribution is shown in 
figure 3(a) with fuel injector locations indicated. Figure 3(b) presents a 
sketch of the combustor with the locations of the staged fuel injectors and two 
sets of ignitors indicated (a third set of ignitors planned for the outerbody at an 
x-station of 54.38 inches was not installed). The set of ignitors at an x-station of 
42.0 inches malfunctioned and use was discontinued (see fig. 3(b)) about midway 
in the Mach 6 test program (see discussion in ref. 5). Injectors 1A, IB, 1C, 4, 

2A, and 2C were designed to allow optimum distribution of the fuel in the com¬ 
bustor to obtain a fuel equivalence ratio, <J>, of unity during the supersonic 
combustion mode. During the supersonic combustion mode, it was desired to 
inject the maximum amount of fuel from the first-stage injectors (1A and IB) 
without unstarting the inlet; all of the fuel was designed to be injected from 
injectors 1A and IB at Mach 8. Injectors 3A and 3B were designed for use in 
the subsonic combustion mode. The locations are tabulated in figure 3(b) for 
the designed Mach 6 inlet operating position; cowl lip positions other than the 
Mach 6 position (because of spike translation) result in different x-station 
values for the injectors and ignitors on the outer wall and also for injector 
3B. These changes are accounted for'in the performance results presented herein. 


Instrumentation 

Planned instrumentation for the AIM is documented in reference 15. All of 
the instrumentation planned was not used because of facility instrumentation 
recording channel limitations or damages to instrumentation in inaccessible 
places during the AIM final assembly or during AIM repairs at the test site. A 
list of all planned instrumentation is presented in table 4 (obtained from ref. 
5) with notations indicating the items not installed or damaged, the recording 
channel numbers for each item used, and the ranges of the pressure transducers 
or thermocouples. 


Method of Calculation 

A computer program that incorporated methods described in reference 15 was 
used in reducing the data from the AIM tests to engineering units. Listings of 
this program were checked for accuracy and determination of steady-state 
conditions. Times of interest were selected from each run and the information 
from the engineering units computer program was used in a performance analysis 
computer program which incorporated methods described in reference 6. After the 
erroneous surface pressures were eliminated, the remaining pressures at each 
station were averaged by the performance computer program which then performed 
surface-pressure integration by linear interpolation and determined the skin- 
friction coefficients. Chemical equilibria of the synthetic air and fuel-air 
mixtures were calculated by the program using methods described in reference 30. 
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Description of Performance Program Methods 


General Several methods were used to establish validity of critical 
parameters, such as the wind tunnel Mach number. The first method used curves 
generated from instrumentation rakes installed during calibration of the wind 
tunnel. The second method used measured values of wind tunnel total pressure 
and temperature, and pitot pressure at the spike tip along with real-gas, normal- 
shock solution to calculate the wind tunnel Mach number. The third method used 
measured values of wind tunnel total temperature, spike-tip pitot pressure, 
and spike cone surface pressure, along with the real-gas, normal-and conical- 
shock solutions, to calculate the wind tunnel Mach number. Calculations made 
utilizing each of the three methods indicated good agreement. After confidence 
was established in the three methods, the use of the third method was’ discon¬ 
tinued, since it required excessive computer time. Additional information con¬ 
cerning tunnel Mach number determination is contained in reference 9. 

The conditions at the inlet throat were determined by computing the momentum 
and total enthalpy from the pressure forces and accounting for friction and 
heat losses incurred on the inlet spike and the internal surfaces. The inlet 
mass flow ratio and additive drag were determined from theoretical calculations 
(ref. 31). Pressures used in these calculations were obtained as follows: 

(1) for conditions where inlet start was obtained (M^h >1), the calculated 
mass-momentum-average static pressure was used, and the measured static pressures 
at the throat were not used; and (2) for conditions where inlet unstart was 
experienced (M^ < 1), the average of the measured static pressures at the 
throat was used with the Mach number constrained to unity to calculate spillage 
and additive drag. 

For both cases above, the flow was analytically expanded (isentropically) 
from the inlet throat conditions to the freestream static pressure in order to 
determine the hypothetical static enthalpy and associated velocity which are 
required to compute the inlet kinetic energy efficiency and the inlet process 
efficiency (as required under the contract statement of work). Also the flow 
was analytically compressed (isentropically) from the inlet throat conditions 
until the calculated total enthalpy matched the known total enthalpy after heat 
loss. For a started inlet, a side calculation was made by isentropically 
expanding the flow to an area which was arbitrarily set 10 percent larger than 
the throat area (for flow stability). At this point, the flow was passed through 
a normal shock. The limiting subsonic pressure recovery for the inlet and the 
corresponding kinetic energy and process efficiencies were then determined from 
conditions downstream of the normal shock. These inlet performance parameters 
were considered of interest as indicators of the overall inlet performance and 
of flow conditions prior to inlet unstart. 

Two methods were used to calculate conditions at the combustor stations: 

(1) up to the first station where fuel was injected, the mass-momentum-averaged 
static pressure that satisfied the state, continuity, momentum, and energy 
equations was calculated; and (2) at stations downstream of the first fuel 
injector the average of the measured innerbody and outerbody pressures was used, 
and the combustor efficiency was calculated to satisfy the conservation equations 
For these methods it was assumed that the flow area equals the geometric duct 
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area (no flow separation). The amount of hydrogen required to react in order 
to satisfy the measured static pressure, the duct area, the heat loss, and the 
conservation equations is computed by the program.' Of the total hydrogen injected 
or present in the flow at a given station, the amount which reacts has been 
named "real" hydrogen and is used in the equilibrium chemistry process being 
completed. The hydrogen which is not reacting has been named "inert" hydrogen. 

The concept of real and inert hydrogen and the station-wise conversion from 
inert to real is simply a bookkeeping procedure in the program which simulates 
or "models" the mixing process. The inert hydrogen is assumed to have the 
properties of an inert gas, not to react with other species, and not to 
dissociate. 

The combustor throat was defined as the point of minimum-f'low area between 
the struts in the subsonic combustion mode and at the strut exit plane in the 
supersonic combustion mode. When the computed one-dimensional Mach number at 
the assumed combustor exit was found to be less than 0.95, the computation was 
considered to improperly represent the subsonic combustor flow situation in 
that the fjow must have reached a sonic point further downstream. With the 
area increasing added combustion (heat release) downstream of the assumed com¬ 
bustor exit station is implied. Therefore, a side calculation was made of the 
combustor efficiency required to produce sonic velocity at the assumed combustor 
exit station, as if this added heat release occurred prior to the assumed com¬ 
bustor exit station. For this condition, the performance program printout 
shows results under the heading SONIC THROAT (e.g., reading 94, time 150.342 sec). 

The regeneratively cooled combustor performance ("COMBUSTOR REGEN" in the 
performance program printout) was simulated by recalculating the total enthalpy 
at the combustor exit as the sum of the free-stream enthalpy of the synthetic 
air, the enthalpy of the hydrogen fuel at 50°R, and the absolute value of the 
heat loss through all the engine surfaces wetted by the internal flow stream. 

Using this total enthalpy, the stream total pressure, and the same combustion 
efficiency, the combustor exit static-state properties were also computed. 

Nozzle performance was obtained by isentropically expanding the flow from 
the actual and regeneratively cooled combustor exits to the nozzle exit area 
and to ambient pressure ("NOZZLE AE" and "NOZZLE P0" in the performance program 
printout). The flow was then isentropically expanded from the actual combustor 
throat to those nozzle stations representing the locations of pressure taps, 
and the local skin-friction coefficients were calculated using the Spalding- 
Chi correlation. The nozzle vacuum stream thrust coefficient was also computed. 
This coefficient is arbitrarily defined in previous HRE documents (e.g., refs. 

3 and 15) as the ratio of the actual nozzle exit total momentum (stream thrust) 
divided by the theoretical nozzle exit total momentum where the flow was 
isentropically expanded from the combustor exit conditions to the nozzle exit 
area (512.389 in^). The actual nozzle exit total momentum was determined by 
taking the combustor exit total momentum and adding (or subtracting) the 
pressure force, the friction force, and one-half of the calculated drag force (one- 
half of strut assumed to be charged to the nozzle component). The hypothetical 
static enthalpy resulting from the computed isentropic expansion from the com¬ 
bustor exit conditions to the free-stream static pressure was used to calculate 
the nozzle kinetic energy and process efficiencies. 
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Side calculation's were made of a fictitious stagnation combustion process 
(constant pressure and zero velocity) with 100 percent combustion efficiency 
and no loss to the walls (denoted in the performance program printout as 
"FICTIVE COMBUSTOR"), followed by an isentropic expansion to ambient pressure 
to obtain the combustor effectiveness. Also to obtain the combustor effective¬ 
ness, the flow at the combustor exit was expanded to free-stream static pressure 
and the total momentum at this pressure was determined. The combustor effec¬ 
tiveness (ref. 15) is then the change in total momentum for the actual combustor 
process from the combustor entrance condition to the expanded (free-stream static 
pressure) condition divided by the change in total momentum for the fictitious 
process mentioned above from the combustor entrance condition to the expanded 
(free-stream static pressure) condition. Side calculations were also-made of 
a fictitious nozzle to determine the static and total conditions ("FICTIVE 
NOZZLE" in the performance program printout) required to match the actual 
vacuum specific impulse at the nozzle exit. 

Calculation of cooling load distribution .- For the AIM tests, the heat 
loss distribution was determined from the differences between the skin thermo¬ 
couples inbedded in the engine surfaces and the cooling water temperatures. 
Standard heat-transfer equations were used to obtain local heat losses. These 
losses were then adjusted linearly with the overall heat loss as measured by 
the overall water temperature rise. The detailed equations and procedures 
used for these computations are presented in reference 9. 

Tare forces .- Purge nitrogen was injected in the AIM cavity between the 
non-metric "windshield" shroud and the metric outerbody to assure that hot 
tunnel gases did not enter into this cavity. This method produced a large tare 
force which was of the same order of magnitude as the engine net thrust. An 
effort was made to reduce and even control the tare force by suitable control 
of the pressures in two parts of the cavity. This tare-force control concept 
was, however, not achieved. Since the thrust is considered the most important 
measurement in evaluating the engine performance, special tare-force calibration 
tests were made and the results carefully correlated in order to determine the 
correction for the measured thrust. The method and procedures are described 
in detail in references 5 and 9. 

External drag .- The external drag was calculated from the summation of 
pressure and friction forces acting on the external metric surfaces of the AIM. 
The method and procedures are described in reference 9. 

Strut force calculation .- The performance program was originally programmed 
to calculate strut force based on a theoretical calculation, assuming uniform 
flow ahead of the strut. This force should be a drag term since, theoretically, 
pressures downstream of the maximum strut blockage should be lower than upstream. 
However, test data indicate that this is only true with subsonic combustion. 

Upon examination of the test data, it appeared that measured static pressures 
between struts on both the inner and outer walls (there were no measurements 
along the strut surfaces) could be used to represent the forces occurring on 
the strut surface. Thus, a pressure integral was used to determine the strut 
force and a calculation was also made.'for strut base pressure as discussed in 
reference 9. 


8 




Performance correction for regeneratively cooled system .- The AIM incor¬ 
porated a water-cooled jacket in which heat was rejected and not recovered. In 
order to compensate for this heat loss, hydrogen fuel was heated up to 1500° R 
to simulate a regeneratively cooled system. The deficiency of energy in the 
system in terms of theoretical energy release was less than 10 percent in all 
cases. 

In order to correct this deficiency, the performance computer program 
(ref. 6) incorporated a side calculation in which the energy deficiency, 
because of the heat loss through internal surfaces, was added to the stream at 
the combustor exit with no total pressure change. The flow was then expanded 
to the nozzle exit with measured nozzle efficiency. The differences between 
the heat added to fuel and the internal cooling loss are presented for several 
tests in reference 9 as table 6.6-1. 

Performance correction for inlet total temperature .- Because of the 
facility heater deterioration, the true temperature simulation of 3700° R at 
Mach 7 was not achieved (the test Mach number was generally about 7.25 requir¬ 
ing a simulation temperature of about 3960° R). It is known that the effect of 
decreasing total temperature is to increase the engine performance. Therefore, 
it is necessary to correct the measured performance for Mach 7 (results con¬ 
tained herein) to properly account for deviations in test conditions. Theoret¬ 
ical calculations indicate that,at Mach 7, a decrease of 560° R would increase 
the thrust coefficient by 5 percent and the specific impulse by 3.5 percent. 

The accomplishment of this correction in the performance computer program (ref. 
6) employed the methods discussed in referenced. 

Determination of tunnel gas composition .- The oxygen-to-nitrogen ratio 
was determined from the flow measurements of oxygen, diluent nitrogen, and 
nitrogen entering the storage heater, and checked by gas samples taken through 
two aspirating thermocouple probes 180° apart in the facility nozzle entrance 
prior to each run. The samples were collected in high-pressure bottles and 
later analyzed on a mass-spectrometer. The measured compositions for each 
run are presented in reference 9 as table 6.8-1. The one-dimensional perfor¬ 
mance computer program (ref. 6) used only the ^ and O 2 values. 


RESULTS 


Selected points of interest of the HRE/AIM test data have been analyzed 
by use of the one-dimensional performance analysis computer program (ref. 6). 

The amount of material generated requires four volumes. Mach 7 component 
integration and engine performance results are presented herein. Mach 6 
component integration results, Mach 6 engine performance results, and Mach 5 
component integration and engine performance results are presented,in references 
10 to 12, respectively. All of these results were used in references 7 through 
9 in the discussion of the results of the AIM test program. 


9 



Selected Test Points for Performance Analysis 

Details of the AIM tests were discussed in reference 5 which included 
a list of all the HRE/AIM tests; this list is contained herein as table 1 
(included in each volume). The individual AIM tests were recorded as consecu¬ 
tive reading numbers that extended through number 97 for a total operation 
time of 112 minutes with 41.5 minutes of combustor operations. About 60 
successful tests are noted in the first column of table 2. 

Reference 5 documented the fuel injection schedules, both planned and 
measured, for the successful tests. The measured fuel injection schedules for 
the successful Mach 7 tests are contained herein for convenience in figure 4. 
Such plots were reviewed and points (run time) of interest were selected for 
performance analysis. The selected points were listed in reference 9 and are 
included in tables 5(a) through 5(d) for the results presented in references 
10 and 11, herein, and reference 12, respectively, where the times correspond 
to the abscissa in figure 4. The first column of table 5 indicates the page 
number of the initial page of the data for a given test point (specific time 
of a reading number). Table 5 indicates the general test conditions and fuel 
injection equivalence ratios, <p, for the first-, second-, and third stage 
injectors and the accumulative q>-va 1 ue. Also, the use of ignitors is indi¬ 
cated and the general purpose of the test is noted. 

Vagaries in the test program that should be noted (table 5, last column) 

are: 


(1) Fuel equivalence ratio values, <J>, in table 5 for reading 93 are lower 
than the values indicated by the fuel injection schedule (fig. 4(a) of ref. 12). 
In preparation for the performance analysis, the tunnel measured oxygen content 
was found to be about 34 percent instead of the standard 21 percent; therefore, 
the fuel equivalence ratios were corrected to account for the difference in 

the available oxygen for combustion. 

(2) Time 235 seconds in reading 90 is for an inlet unstart condition. 

With an unstart, the captured mass flow is, of course, greatly decreased,and 
since the fuel flow rate is still high, the <j>-value would be high as indicated, 
therefore this time is not very meaningful. 

(3) At Mach 7 the agreement between computed thrust (a function of /pda) 
and measured thrust was not nearly as favorable as experienced for Mach 6. 
Examination of the surface static pressure distributions on the outer combustor 
surface in the vicinity of the pressure rise indicated some pressure instrumen¬ 
tation to be faulty. For reading 89, more reasonable values were substituted 
for the measured pressures and the performance recomputed. The recomputation 
was performed for two different times, 316.47 and 327.27 seconds (see table 
5(c)), and the results indicate a much more favorable agreement between the 
computed and measured thrust. The channel numbers in which new pressure values 
were substituted are noted on the first page of the results for these two times. 
A more detailed discussion of this exercise is contained in reference 9 (section 
7.7.2 Mach 7 Performance). 
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(4) Times 264.04, 274.84, and 275.74 seconds of reading 96 had a fuel 

flow measurement malfunction that indicated no fuel flow from injector IB. Injector 
IB manifold pressure, however, indicated flow to exist at pressure levels about 
equal to planned pressure levels (<t>-values about the same as for injector 1A). 

The performance calculations for these times of reading 96 erroneously used 
only fuel flow from injector 1A. 

(5) At time 313.54 seconds, also of reading 96, the test chamber pressure 
was noted to be high, thus yielding unrealistically high pressures on the AIM 
nozzle shroud and plug that would,of course,contribute erroneously to increased 
engine thrust. 


Description of Performance Computer Results 

The selected points listed in table 5 were analyzed using the performance 
computer program described in reference 6. As noted in the Method of Computa¬ 
tion section, the AIM test data were reduced to engineering units and reviewed 
for erroneous data. Such data were "coded out" in the performance computer 
program. Table 6 indicates the channels that were coded out. The COXX indi¬ 
cates the code outs for a reading number, e.g., for reading 33, C033 is 
indicated. Channels that are coded out are listed adjacent to the notation 
KODSEL, e.g., for reading 33 the first and last of 85 coded out channels are 
60 and 399, respectively. The locations and type of measurement for the listed 
channels may be determined by referring to table 4. 

Several points (run time) of interest were selected for each run as indi¬ 
cated in table 5. The page numbers indicated in the first column of table 5 
are output listings of the performance computer program (ref. 6). For each 
time of interest there are seven or eight pages of computer output listings. 

On each of these pages a standard heading exists: READING number (test number); 
BLOCK number (numbered sequentially and corresponding to recording times of test 
data); TIME (of data recording, seconds); MACH number (in wind tunnel); PT (total 
pressure in wind tunnel, psia); TT (total temperature in wind tunnel, °R); and 
PAGE number. 

Station flow parameters .- A summary of flow parameters at each calculation 
station in the AIM is contained on pages 1, 2, and 3. Each station is headed by 
a station designator (i.e., WIND TUNNEL, INLET THROAT, COMBUSTOR, etc.), followed 
by three integers (the zero following the combustor designator is meaningless). 
The first integer denotes the station number, the second denotes the combustor 
station, and the third denotes the number of interations required to converge on 
a solution. The third integer may assume values between 0-21, 100-121, and 
200-221. A value of the third integer equal to 21 denotes that the mass flow 
was too great or the flow area too small to obtain a solution, 121 denotes that 
the solution for total conditions did not converge in 21 interations and 200-221 
denotes that the mass flow was too small or the flow area too large to obtain a 
solution. When both solutions for static and total conditions have converged, 
the third integer may assume the values 1-20 or 101-120 depending upon which 
solution (static or total) required the larger number of interations. Columns 
2-8 have two rows of values for each station; total and static conditions in 
first and second rows, respectively. 
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Most of the station designators are self-explanatory. The first appearance 
of the designators WIND TUNNEL and SPIKE TIP NS (NS = NORMAL SHOCK) reports 
conditions in wind tunnel and upstream of the spike tip based on a wind tunnel 
Mach number determined from calibration runs. The second appearance of these 
designators reports these conditions based on a wind-tunnel Mach number calcula¬ 
ted from the total and pitot pressures and the total temperature of the synthetic 
air applied to the normal shock equations. The designators INLET UPNRSK and 
INLET DNNRSK denote conditions upstream and downstream of a normal shock positioned 
at a fictitious flow area 1.10 times the flow area at the inlet throat. The 
designator COMBUSTOR REGEN denotes, for cases with fufel flow, conditions at the 
combustor throat simulating a regeneratively cooled ramjet. In some cases (e.g., 
reading 94 time 150.342 sec) the designator SONIC THROAT appears ahead of the 
COMBUSTOR REGEN. This denotes the results discussed in section entitled "Descrip¬ 
tion of Performance Program Methods." NOZZLE AE and NOZZLE PO report conditions 
when the flow is expanded isentropically to the nozzle exit area and to the wind- 
tunnel static pressure, respectively. NOZZLE AE REGEN and NOZZLE PO REGEN denote, 
for cases with fuel flow, conditions at the nozzle exit simulating a regeneratively 
cooled ramjet. FICTIVE COMBUSTOR denotes stagnation combustion conditions (zero 
velocity and constant pressure) with combustor efficiency equal to unity. FICTIVE 
NOZZLE reports conditions required to match the actual momentum and nozzle exit 
area. 

Definition and units of parameters in the SUMMARY REPORT, pages 1-3 in 
the computer listings, are listed below: 


P - pressure, psia 
T - temperature, or 
H - enthalpy*, Btu/lb 
GAMMA - specific heat ratio 
MOLWT - molecular weight 
SONV - conic velocity, ft/sec 
MACH - Mach number 
VEL - flow velocity, ft/sec 
S - entropy, Btu/lb m -°R 


W/A - flow rate per unit area, lb m /sq in 
W - flow rate, lb m /sec 
A/AC - mass flow ratio 
M0MTM - flow momentum, Ibf 
Q - dynamic pressure, lbf/sq in 
IVAC - vacuum specific impulse, lbf-sec/lb m 
PHI - equivalence ratio (see discussion in 
Ramjet Performance section) 

ETAC - combustor efficiency 


*Two values were reported. The first value (column 4) was the JANNAF-based 


enthalpy. The value in parentheses (column 5) 
or the sensible enthalpy based on the equation 

was the enthalpy potential 

T 

s J c p.i dT 

0 

a-j(T) 

r H 298 

\ H f,i 

T 

+ J C P.i dT . °i (T) 

298 

- ? H f?i + 

1 

300 

f C n .dT 

J P.i 

298 

o i (T) 

300 

+ ? f C p,i dT a i (T) 
1 J 0 


where: C_ • is specific heat at constant pressure, Btu/lb m - °R, and a-j(T) is 
the mass traction of the specie i as a function of temperature and Hf is fuel enthal 
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Cooling and surface-pressure parameters .- Surface pressures, cumulative 
surface-pressure integrals, cumulative cooling losses, cumulative surface area, 
and pressure ratios for axial distances from the AIM virtual spike tip are 
listed on pages 4 and 5. 

Definitions and units of the parameters are as follows: 

XABS - axial distance from virtual spike tip, in 

P-IB - surface pressure on innerbody, psia 

P-0B - pressure on cowl inner surface, psia . y 

PDA - cumulative surface-pressure integral, I ^^pdA, 15 ^. 

-'o 

Q0X - cumulative total cooling loss, Btu/sec 
Q-IB - cumulative cooling loss from innerbody, Btu/sec 
Q-0B - cumulative cooling loss from outerbody, Btu/sec 
CAWALL - cumulative surface area, sg in 

P-IB/PS0 - innerbody static to wind-tunnel static-pressure ratio 
P-IB/PT0 - innerbody static to wind-tunnel total-pressure ratio 
P0B/PS0 - outerbody surface static to wind-tunnel static-pressure ratio 
P0B/PT0 - outerbody surface static to wind-tunnel total-pressure ratio 

Drag and heat-transfer coefficients .- Longitudinal values of drag force 
and drag and heat-transfer coefficients are listed on page 6 (for some cases 
on page 6 and 7). Definition and units of the parameters are as follows: 

X - axial distance from spike virtual tip, in 
DDRAG - incremental frictional drag force. Iff 
CDRAG - cumulative frictional drag force, Ibf 
C F - friction-drag coefficient 
BC - heat-transfer coefficient, Btu/(sec-sq ft-°R ) 

Ramjet performance .- AIM performance parameters and pertinent information 
are contained on page 7 (page 8 for some cases). The performance parameters 
are generally self-explanatory; detailed discussion about the methods of com¬ 
putation are presented in references 6 and 9. Parameters listed below STATIONS 
are presented since they are related (except for the inlet throat) to the cowl 
leading-edge station. The NOMINAL COWL LEADING EDGE refers to the Xri (table 3) 
value for the Mach 6 design operating position. SPIKE TRANSLATION is the 
recorded distance between the nominal and the actual xn value (this distance 
is designated as AAx in symbols and used in figure 3(aJT; all dimensions other 
than those for the inlet spike are corrected by this amount. 

The fuel injectors and their corrected stations in inches are shown. A 
letter in the VALVE column indicates the injectors that were in use during the 
respective time. Table 5 indicates the general fuel equivalence ratio values 
for the various injector stages. The actual fuel equivalence ratio, however, 
for each injector can be determined by noting the step increases in the PHI 
column on the output, pages 1-3, for the respective time (ignore 0.01 or0.02 
changes); the step difference at the combustor station corresponding to the 
indicated injector station is the <£-value for the respective injector. 
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SUMMARY OF TESTS 


The Hypersonic Research Engine/Aerothermodynamic Integration Model was 
tested in the NASA Hypersonic Tunnel Facility at the Plum Brook Station of the NASA 
Lewis Research Center. Synthetic air (heated nitrogen with proper amount of 
oxygen added) was delivered by the facility at nominal Mach numbers of 5, 6, 
and 7. The Mach 5 and 6 tests were conducted at true air temperature while 
Mach 7 tests were conducted at Mach 6 temperature (3000° R) because of heater 
deficiency. Changes in total temperature and instream oxygen content at 
Mach 5 and 7 were also explored. The hydrogen fuel was heated up to 1500° R 
prior to injection to simulate a regeneratively cooled system. 

The engine testing was completed with an accumulated actual running 
time of about 112 minutes with 41.5 minutes of combustor operation. The 
important achievements realized from this test program which advanced the 
state-of-the-art in hypersonic propulsion were discussed in detail in reference 
9 and are: 


1. Realistic engine performance levels for hypersonic flight were 
obtained from Mach 5 to 7. 


Test 

Mach 

No. 

Equivalence 

Ratio 

Internal 

Thrust 

Coefficient 

Internal 

Specific 

Impulse 

5.1 

1.0 

0.910 

2740 

6.0 

1.0 

0.735 

2360 

7.25 

1.0 

0.570 

2170 


2. Engine inlet performance agreed well with theoretical prediction. 
Combustor efficiency of 95 percent was achieved. Nozzle vacuum thrust 
coefficient was lower than predicted. 

3. The interaction effects in staged fuel injection were very important 
in achieving auto-ignition, high combustor efficiency, and overall 
performance. High supersonic combustor efficiency in a diverging duct 
was difficult to achieve. The strong stage interaction effects 
discovered during these tests may be used to great advantage in 
future designs. 

4. The "transonic combustion" or "mixed combustion mode" was the most 
efficient heat addition process in the range of Mach numbers and 
temperatures tested in this program. 

5. The effects of ignitors, altitudes, spike translation, fuel schedules, 
angle of attack, step and struts, inlet gas composition, inlet total 
temperature, and component interactions were investigated and correlated. 
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6. Stable subsonic and supersonic combustion and convertibility over a 
range of fuel equivalence ratios at Mach 5 and 6 was demonstrated. 

7. The overall cooling load and its distribution as compared with 
theoretical prediction was determined. 

8. Experience was acquired in free jet testing in a ground test 
facility with large model blockage and combustion. 
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Table 2. - HRE/AIM Test Run Summary 
(obtained from ref. 5). 
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see figure 5-9, reference 











































































































































































































































Table 2. - Continued. 
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Table 3. - AIM aerodynamic coordinates 
(Mach 6 cowl position, x CL = 34.844 in.) 



COWL LEADING 
EDGE 


34.860 
34.848j 
r = 0.03a. 


\rz 


NOZZLE SHROUD 
TRAILING EDGE 



a) Centerbody 


b) Outerbo^y 


x, in. 

r, in. 

0.595 

0.0 go” 

0.698 

0.123\ st. line 

18.360 

3.237 ' 10® 

19.304 

3.411 

20.443 

3.633 

21.691 

3.885 

22.830 

4.122 

23.850 

4.338 

25.875 

4.782 

26.766 

4.985 j 

27.900 

5.256 | 

28.904 

5.518 ! 

29.655 

5.726. ,, ■ 

30.360 

5.926 ^ 13-111:4 

32.760 

6.660 i 

34.080 

7.140> „ 

37.710 

8.607- 7 22.0 

38.070 

8.734 

38.538 

8.874 

38.826 

8.942 

39.132 

9.000 

39.730 

9.096 

40.500 

9.180- 5.645° Throat 

42.000 

9.318 

43.400 

9.415 

44.000 

9.452 

45.000 

9.518 

46.000 

9.578 

47.000 

9.624 

47.600 

9.650 

48.400 

9.670 "1 

55.760 

9.6703 End of 

55.760 

9.406^ spike; step )0°] 

61.900 

9.406 Thermal throat: | 

65.740 

9.406 j 

67.553 

9.072 \ „„ , 

85.406 

2:278' 20.833 | 

86.976 

0.0 90° | 


c) Internal struts (6) 


x, in. 

^^ 

40.894 

11.611 > 


36.750 

10.103 


36.250 

9.975 


36.000 

9.808 

> External 

35.750 

9.685 


35.437 

9.487 \ „ 


34.860 

9.053/ i 


34.848 

9.029 90” "1 


34.884 

9.000 12° 


35.397 

9.104 


35.874 

9.192 10° 


36.171 

9.241 


36.414 

9.278 8° 


36.765 

9.322 


37.494 

9.398-1 


40.500 

9.695 >5.645° 


40.894 

9.720J 


41.894 

9.810 


42.894 

9.890 


43.894 

9.960 


46.294 

10.132 


55.760 

10.873 


57.000 

10.955 


58.000 

11.000 

> Internal 

58.700 

11.022 


61.900 

11.022 -Thermal 


65.980 

11.022 throat 


66.220 

11.042 


66.740 

11.132 


67.740 

11.348 


68.780 

11.572 


69.740 

11.773 


70.820 

11.989 


71.660 

12.146 


72.260 

12.249 


72.920 

12.349 


72.980 

12.357 


73.046 

12.365 


73.224 

12.567 90° J 


72.974 

12.791 1 


70.355 

13.493 / 15 ° 

External 

67.000 

13.493 J 



(d) Cowl lip design positions 


r-_tr~ 

0.345' 




3 


Close off 39.150 
Inlet start 38.160 
Mach 8 36.990 
Mach 7 36.270 
Mach 4 - 6 34.884 


6* , in. *u/ R CL 

0.0 4.350 

0.990 4.240 

2.160 4.110 

2.880 4.030 

4.266 3.876 
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Table 4, - HRE/AIM Instrumentation 
(obtained from ref. 5). 


(a) Coding for instrumentation list. 


The code for the instrumentation listed in the "Identification" column 
is as follows: Sample, S-P-14.492-0°11’-90-3 (A-B-C-D-E-F). 

"A" designates the component on which the instrumentation is located: 

S = inlet spike assembly 

I = innerbody assembly 

NP = nozzle plug assembly 

CO * cowl leading edge assembly (outside) 

C = c<x*l leading edge assembly (combustor side) 

0 = outerbody 

N = nozzle shroud (combustor side) 

NO = nozzle shroud (outside) 

CE = combustor exit 
EF = engine airflow-metering duct 
F = fluids 

"B" designates type of instrumentation 
P = pressure 
T = temperature 

"C" designates the location of the Instrumentation In terms of station, 
with the inlet spike assembly positioned for testing at Mach 6 condition. 

"D" designates the angular location In degrees and minutes. 

"£" designates position of the pressure pickup with respect to airflow 
in degrees, or, if the Instrument is a temperature sensor. It designates 
the thermocouple: 

CA = chromel alumel 

CuC = copper constantan 

P/rh = platlnum-platlnum/rhodlurn 

"F” designates the leg through which the leads are brought out. 

An "X” anywhere In the Identification Code Indicates that the parameter 
was not applicable. 

xxx/yy In the "Reading No." column Indicates the Channel No. (xxx) on 
which the parameter was recorded,and the rated capacity (yy) of the 
transducer used. 

The "N/U" Code in the "Reading No." Column Indicates channels that were 
not used. 

"LeRC Sys" - recorded on separate system, therefore no channel number. 



(b) Instrumentation list. 
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Table 4. - Continued 



28 
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Table 5. - Summary of HRE/AIM test points used for analyses 


(a) Mach 6 component integration results: 


» 

Page 

No. 

Reading 

Number 

g 

B 

i 
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B 

lnj.t/0, 

lnj.2/* 2 

lnj.3/»j 

®T 

1 gnltors 
1. 2, 3 

Purpose & Remarks 
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33** 

126.95 

6.0 

750 

3000 

35.2 

<• 
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No 

No fuel injection 


— 



EMMl 









1 

1 

EmifALI 
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0 

■Z23 
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rz 
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EWIMM 
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S7 

3*» 
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1.2 
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ar.wfwii 
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89 
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] 

■MITALi 

RW1M 

IHA'I 
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IM 
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■■ 




■H 

wmmmm 



— 

36 a 

limn 

[sa 

mm 


iCH 
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0 
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No 

Auto ignition 
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a 
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ZJ 








EJ1L22IJ 

0 

0 

BRI 






ma 
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108 
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■ 




int 

IIS 



fa-MEl 













E^HSI 

ESTi 





\J2± 



IlSHEl 



; 





' 



IFHI7AV1 

HJWJAU 

0 


flK 

r . 

















KCl 

38 

EMU 

si 

mm 

PHI 

ITW1 

EH 

0 

0 

0 

0 

No 


want 



HT2EJ1 









1 

1 

■mrm« 

0 

0 

HQ 



1»t stage only 

ISO 



113-35 











0 

2C/.38 

0 

0.38 



2nd stage only - ^, transit 

158 



116.95 



; 








ia.ib/.i8 

2C/.67 


0.85 

■ 


J data 



-: 














167 

52 

165.93 

6.0 

750 

3000 

35.2 

o u 

0 

0 

0 

0 

No 

01A.1B and «4,2C 

I7S 



172.23 



. 








1A.18/.26 

4.2C/.26 

0 

0.50 





183 



180.33 











1A,IB/.20 

4.2C/.41 ' 

0 

0.61 





>91 



189.33 

_ 

- 





’ 





1A.1B/.20 

4.2C/.53 

D 

0.73 

1 


' 
















199 

56 

156.46 

6.0 

750 

3000 

35.2 

0 U 

0 

0 

0 

0 

No 

Constant 01A,1B, 02A.2C 

2.07 



185.26 











1A.IB/.21 

2A.2C/.64 

0 

0.85 



ramped up 3 times 

2 IS 



200.56 











1A.18/.23 

2A.2C/.43 

0 

0.66 





2X.3, 



222.16 











1A.1B/.24 

2A.2C/.25 

0 

0.49 





231 



235.66 











1A.1S/.24 

2A.2C/. 52 

0 

0.76 





239 



253-66 











1A.1B/.18 

2A.2C/.60 

0 

0.78 

1.2 



~24T\ 



280.66 











1A.1B/.20 

2A.2C/.61 

0 

0.81 

No 

















25S 

57 

195.11 

6.0 

750 

3000 

35.2 

o u 

0 

0 

0 

0 

No 

Optimized performance 

263 



207.71 











1A.1B/.21 

2A.2C/.73 

0 

0.94 





2.7/ 



234.71 











1A.1B/.32 

2A.2C/.60 

0 

0.92 





279 



265.31 











1A.1B/.21 

2A.2C/.36 

0 

0.57 





287 



287.81 





1 


_ 


J 


1A.1B/.20 

2A.2C/.54 

0 

0.74 


















29S 

60 

155.69 

6.0 

750 

3000 

35.2 

o u 

0 

0 

0 

0 

No 

Variation of fuel schedule 

303 



178.19 











1A.18/.21 

2A.2C/.64 

0 

0.85 





3H 



186.29 











1A.18/.22 

2A.2C/.65 

0 

0.87 





3/9 

. 


202.49 
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*Reference 10 

** Because of insufficient valid engine surface pressure 
measurements, performance results were not obtained. 


a Listings not available. 
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Table 5. - Continued 


(b) Mach 6 engine performance results. 
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Table 5. - Continued. 

(c) Mach 7 component integration and engine performance results. 


Page* 

No. 

Reading 

Number 

Time 

M o 

p v 

psf a 

:y 

X CL . 

fir 


lnj.2/ #J 

.3/*3 

®T 

1 gnltors 
1. 2, 3 

Purpose & Remarks 

Eza 

88 




Bffl 


n 

0 

0 

0 

0 

2 

Exploratory run 



■ 

K1SW1 

r 


u_ 


IBS 




imutau 

0 

0 

■m 





mi i 1 '-! 1 ' 



Ed 





FEE! 




■rmriffl 

0 

0 

■d?l 









■ 

1 

■ 


BUS 




IfAftAiH 

0 

0 

m 





VH 












ifiinFTi 

0 

0 

in 





BTJ 








IBS 




IMfTA-l 

0 

0 

ny 








B5IHH 





fees 




■tWTAM 

H.WfJAPl 

1- 

H:!-S 





nn 








Fm 




irw.fX10 


0 

■13 





BEl 



E3C3 





Bo 




IWEfATl 


0 

■3171 





■rra 



ES2ZJ 





Hftl 




intfXfi 

I22I2E 

0 

■Mil 





■tii 



RHR3 


l 

■ 

' 

Fm 




1MITA.11 

nunni 

ram 

■JtTl 


. 


■an: 















■EH 

89 

IS33 

ED 

KE^ 

pra 

122 

Eri 

°_ 

0 


0 

No 


KrJ 



IM 

ran 


_j 

in-pa 




IQQ2SS 

UIQI2I 


■3R1 

“1—1 

i m 

BB; 

IZTJ 



tssa 









■mtrAn 

ESn?JBi 

IBB 


i 







BJ--MFH 









0 

irwrwm 

0 






■m 



iEE&fa 





ina 




0 

nwwAfl 

EBBS 

■o 





■ESI 








Fgg 




0 


EHl 

■2B2 





■si 


_ 

fcroPl 

< 




REPi 




toim 

EWtaufi 

0 








Eg 


ESS 

L_ 


B53 




nwITKii 


0 

in 





seem 


PH 

SBJfEi 

ESS 

■ 


R-lffl 




■HllfiBI 

■Lfefifil 

omm 

B23 








US®! 

RBI 

H 


FEES 




mffltta 

EK8B9 

0 

mm 

... ’ 




BS 














ffga 

90 

HuSl 

|E3 

ins 

FP!g 

EE 

Id 

0 

0 

0 

0 

NO 

Optimization | 

WUl 



hmh-1 

■ 

1 

■ 

1 

■ 

■ 

■ 

1 

B 

■fTMTAll 

0 

0 

in 

2 



■7H 




□ 

1 

■ 



z 


J 


bmBKi 

K2ZHH 

0 








H 

sim^i 

L_ 





■ 

■ 

1 


innacj 


0 

m 








K4LB-U 

■ 

1 









BWffil 

0 

■59 





coa 



KS3 

l 










iinffinn 

0 

■ita 



E5EEESES3SB 




KHBl 


1 

■ 







ICEB 

0 

0 









K’VXTl 


l 

H 

■ 


- 




KRF3I 

0 

0 

HH 

■ 

i 

















■zn 

L 9’ 

ESQ 

EE 

TPPli 

ms 

123 

U 

■fWlfAEl 

0 

0 

MU 

2 

Angle of ettack | 

■na 



IES0 

■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 

H 

■MjlTAVI 

0 

0 

■sa 

2 



■FEl 



■am 

■ 









°_ 

0 

0 

nr- 

No 



■a 



inra 




■ 

■ 

■ 




n.wmnJ 

BSSB 

0 

■El 

2 






*HK1 

■ 



■ 

■ 

■ 




Q|2^J 

0 

0 

mm 






'HI 


fflHPf 

r 

_ 








U7SJB 

maim 

0 

BBSI 





1 .?*/ 



■CTFH 

■ 









dsesb 


0- 

■sa 





ESI 

■ 

IB 


■ 

■ 








ibeb 


0 

mm 





rea 

* 

IB 

WRXSi 

■ 

■ 

■ 

1 

■ 

■ 




ibeb 

mmi 

0 

msa 






1 

r- 

sum 


M 


t 


' 

' 



1I7AM 

Eagmi 

0 

WORM 






MBBB 












WUM 

__ 92 

SE3E1 

ISO 

B 

iiroi 

EH 


0 

0 

0 

0 

No 

Supersonic combustion j 

turn 

!M 



rm 

■ 

■ 


■ 

1 

■ 

1A.1B/.48 

4.2C/-34 

0 

HI 

2 

r^ r W T Mal 

mm 

'IB 


wffmw 


■ 

■ 

■ 

■ 

■ 

■ 

■ 




0 

mm 




warn 

iiB 


'mZKSM 

■ 

I 



□ 





IQSEB 

IBSEl 

0 

■m 





ESI 

'HP 



IBl 


■ 

EH3 




m2AU 

^EBiS 

0 

EU 





esi 

* 

» 

E2S3 

IB 


1 

mji 






0 

■si 

_: 

_ 

-! 

- 


*Herein 

k Recomputations were made with surface pressure substitutions 




37 

































Table 5. - Continued. 

(d) Mach 5 component integration and engine performance results.' 
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Table 5. - Concluded. 
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Table 6 


Instrumentation code-outs for HRE/AIM performance computations 


C033 0000000 PROCOEF C033 

CO33 0000100 KOOSEL 60, 6$, 67, 13, It, IS, 16, 17, II, 91, 92,123,126,168,156,156,158,160,162,166 

CO33 0000200 KOOSEL 165,166,161,171,172,176,175,176,180,181,182,183,185,191,206 

C033 0000300 KOOSEL 208,212,226,228,230,231,236,239,260,261,266,268,269,290,292 

C033 0000600 KOOSEL 305,306,307,308,309,310,311,312,313,316,315,316,317,318,319 

CO33 OOOOSOO KDOSEL 320, 321, 322, 323,326,325,326,327, 321,329,330,331,332, 333,336 

C033 0000600 KOOSEL 335,336,337,331 

CO33 0000700 KDOSEL 399 

C033 0000800 QUALIFY AINtETT 

C033 0000900 AT 3<2);S£T VALdl,INITRO)-.73660,VALC11,IOXY)-.26552;OISPLAY VALdl, IN I TRO), VALdl, IOXY) 

CO33 0001000 QUALIFY STAPRS 

CO33 0001100 AT 320(2);0ISPLAY 'INPUT PS I(1,1>, THEN TYPE OO* 

CO36 0000000 PROCOEF C036 

C036 0000100 KDOSEL 60, 65, 67, 06, 15, 86, 17, II, 92,123,126,168,156,156,151,160,162,166 

C036 0000200 KDOSEL 166,161,171,172,176,176,110,111,182,103,186,191,195,199,201 

CO36 0000300 KDOSEL 206, 208, 212,226, 228, 230, 231,236, 260, 261, 266, 268, 269, 252,290,292 

C036 0000400 KDOSEL 305,306,307,308,309,310,311,312,313,316,315,316,317,310.319 

C036 0000500 KDOSEL 320,321,322,323,326,325,326,327,320,329,330,331,332,336,335 

C036 0000600 KDOSEL 336.337,331 

CO34 0000700 KOOSEL 399 

C036 0000100 QUALIFY AINLETT 

CO36 0000900 AT 3(2);SET VAL<11,INITRO)-.73668,VAK11,IOXV)-.26S52jOISPLAY VALC11,INITRO),VAL(ll,IOXY) 

CO36 0000000 PROCDEF C036 


C036 


C036 
C036 
CO 38 
C036 
CO 3 8 
C038 
C05i 
CO 38 
CO 3 6 
C038 
C03S 
C052 
CO 52 
CO 52 
C052 
C052 
C056 
C054 
C054 
CO 54 
C054 
C057 
C057 
CO 5 7 
C057 
C057 
C057 
C057 
C060 
C06 0 
CO60 
C060 
C060 
C060 
C060 
C061 
C061 
CO 61 
C061 
C061 
C061. 
CO 61 
C063 
COS 3 
C063 
C063 
C063 
COS 3 
C063 
C066 
C066 
C064 
C064 
C066 
C066 
CO 6 6 
CO 6 5 
C065 
C065 
C065 
CO 6 5 
C069 
COSO 



0000100 KOOSEL 60, 65, 66, 67,123,126,166,156,156,158,160,162,166,166,160,171,172,176,111 
0030200 KDOSEL 182,116,191,195,199,206,201,211,228,230,231,236,260,261,266 
C000 300 KOOSEL 2 4 8, 249,2 52, 269, 290;292,296,305, 310, 312,313, 316,315, 320 
C000400 KOOSEL 399 


0030500 QUALIFY AINLETT 

0CGQ600 AT 3(2);SET VAlt 11, INITRO)-.73661, VALdl, IOXY)-.265S2;DISPLAY VAL( 11, IN ITRO), VAL(11. IOXY) 
COCCOOO PROCOEF CO30 

OCOOIUC KOOSEL 60, 63, 66, 67, 123, 126, 166,1S6,166, 176,181,18?, 186,191,195,199,201, 206,221 

C030200 KDOSEL 230,231,236,260,261,266,266,269,252,290,292,296,30S,310,312,313 

C.CC0300 KOOSEL 314,315,319,320 

CC004C9 KOOSEL 399 

OCOOSOO QUALIFY AINLETT 

CO 30600 AT 3(2);SET VAL(11,IN ITRO)-.73660,VAL(11,IOXY)-.26552jOISPtAY VAL(11,INITRO),VALdl,IOXY) 
COCO700 QUALIFY STAPRS 

CCCCSOC AT 326C2);0ISPLAY 'INPUT PSI<1,1), THEN TYPE GO' 

OOCCOCO PROCDEF C052 

C0001C0 KDOSEL 65, 66, 67, 126,157,139.161,151, 165, 160,178,181,102,195,1®9,20C,201, 206,201 
C0CC209 KDOSEL 226, 230,269,252,209,290,292,296,305, 313,316, 31S/32C, 329,3*9 
OC00400 QUALIFY AINLETT 

OCOC500 AT J(2);SET VALdl, INI TRO)-. 73640, VALdl, IOXY)«.26552jDf SPLAY VALdl. INI TRO), VALdl, IOXV) 
000C000 PROCDEF C054 

C000100 KOOSEL 65, 66, 67,124,137,139,161,156,165,161,178,181,112,195,199,200,201,206,220,230 
CC00200 KDOSEL 249,252,268,219,290,292,294,305,313,314,313.319,320,329,399 
C000600 QUALIFY AINLETT 

0C005CC AT 3( 2) ;SET VALdl, INITRO)-.73660, VALdl, I0XY)-.26SS2;D1SPLAY VALdl, INITRO),VALdl, IOXY) 
COOOOOO PROCDEF C057 

000010C KDOSEL 62, 65, 66, 76,124,137,139,151,160,161,272,179,181,182,183,187,190,195,199 
C0C0200 KOOSEL 201,206,22 6,230,260,249,252,219, 290,292,296,305, 313, 316,315, 320,521 

0000300 KOOSEL 329 

0000400 KOOSEL 399 

0000500 QUALIFY AINLETT 

000060G AT 3( 2); SET VALC 11, IN I TRO)-.71613, VALdl, IOXY)-. 26317;D I SPLAY VALdl, INITRO), VALdl, IOXY) 
COOOOOO PROCOEF C060 

0CC0100 KDOSEL 62, 65, 66, 76,226,137,139,158,160,161,172,179,101,182,183,117,190,195,199 
C000200 KOOSEL 201,206,226,230,261,269,252,219,290,292,296,305,313,316,315,319,320 

OOOC3CO KOOSEL 321,329 

0000600 KOOSEL 399 

0000500 QUALIFY AINLETT 

0000600 AT 3( 2 );SET VAl( 11, IN I TRO)-. 73613, VAL( 11, IOXY)-.26307iD ISPLAY VALdl, INITRO), VALdl, IOXY) 
0000000 PROCDEF C051 

0000100 KDOSEL 62, 65, 66, 76,226,137,139,158,160,168,172,179,181,202,185,217,190,195,199 
0000200 KDOSEL 201,206,226,230,269,269,252,289,290,292,296,305,313,314,315,919,920 
0000300 KOOSEL 321,329 
0C00600 KDOSEL 399 

000050C QUALIFY AINLETT * 

0000600 AT 3(2) ;SET VALdl, INITRO)-.73920, VALdl, IOXY)-.26072jOISPLAY VALdl, INltRO),VALdl, IOXY) 
0C00000 PROCDEF C063 

0000100 KOOSEL 62, 65, 66, 76,126,137,139,159,160,160,172,279,181,182,293,117,190,195,197 
0C00200 KOOSEL 199,201,206,226,230,269,269.252,289,290,292,296,305,313,316,315,919 
0000300 KOOSEL 320,321,329 
0000600 KDOSEL 599 
0000300 QUALIFY AINLETT 

0000600 AT 3(2 );SET VALdl, INITRO)-.7726, VALdl, IOXY)-.2276;DISPLAY VAL( 11, IN I TRO),VALdl, IOXY) 

0000000 PROCDEF C066 

OOOOOSO KOOSEL 62, 65, 66, 76 

0000100 KOOSEL 126,157,139,160,159,160,161,172,179,181,182,183,187,190,295 
0000700 KDOSEL 197,199,201,206,226,230,268,269,252,299,290,292,296,305,313,316,515 
0000300 KDOSEL 319,320,321,329,399 
0000400 QUALIFY AINLETT 

0000500 AT 3(2 );SET VAL< 11, INITRO)*.76751, VALdl, I0XY)-.23249;DISPLAY VALdl, INITRO),VALdl, IOXY) 
0000000 PROCOEF C065 

0000100 KDOSEL 62, 65, 66, 76,137,139,112,292,105,187,188,190,195,197,199,201,206,226,250 
0000200 KOOSEL 248,252,289,290,292,296,305,313,316,315,320,321,329,399 
0000400 QUALIFY.AINLETT 

0000500 AT 3(2);SET VAl( 11, INI TRO)-. 76751, VALdl, IOXY)-. 23249 jD I SPLAY VALdl, INITRO), VALdl, IOXY) 
0000000 PROCDEF C069 

0000100 KDOSEL 62, 65, 66, 74,157,139,181,182,183,187,190,195,197,199,291,206,226,230,268,252 
0000200 KD05EL 289,290,292,296,305,313,316,315,320.321,322,329,399 

8888^88 2¥ A kin;sW L flL(U, INITRO)-.76679,VAK11, IOXY)-.23521;DISPUY VALdl, INITRO),VALdl, IOXY) 








Table 6 


Concluded 


C071 OOOCOOO 
CO71 0000100 
CO71 0000200 
C071 0000500 
CO71 0000600 
COBI 0000000 
CO«« 000010C 
COS8 0000200 
COI8 CC0C300 
COSI 0000400 
CO88 0000500 
C08I 0000800 
COB8 0000900 
COBS 0001000 
COBI 0001100 
C06I 0001200 
COBS 0001300 
COBI 00014 CO 
C089 0000000 
COS9 0000100 
C089 0000200 
C089 0000300 
COS9 0000400 
C089 0000600 


COS 9 0000700 
C089 0000800 
CO 8 9 0000900 
C089 0001000 
C090 0000000 
C090 0000100 
C090 0000200 
• C09 0 0000300 
C090 C000400 
CO90 0000509 
C090 0000600 
C090 0000700 
C09C 000C800 
C090 0000900 
C091 COOOOCO 
C091 0000100 
C091 0000203 
C091 0000300 
C091 0000400 
C091 OC00630 
C091 0000700 
C091 0000800 
C091 000090C 
C091 0001C00 
C091 COOllCO 
C091 000120C 
C092 C000000 
C092 000C103 
C092 0CCO2C0 
C092 CC0030C 
C092 C0Q0400 
C092 C000500 
C092 0000600 
C092 0000700 
C092 0000800 
COS 3 OOOOCOO 
COS 3 0000100 
C093 0300200 
C095 0000500 


C095 
C093 
C094 
C094 
C094 
CO 9 4 
CO 9 4 
C095 
C095 
COS 5 
C095 
C09S 
C096 
COS 6 
COS 6 
CO 9 6 
C096 
C09 7 
C09 7 
COS 7 
C09 7 
COS 7 
C097 
C09 7 
COS 7 
COS 7 
COS 7 
COHACH5 
COMACHS 
COMACK5 
COMACH5 


0300600 

0000700 

0000030 

0000100 

0000600 

C000700 

0000800 

0000000 

0000109 

COC06CO 

0000700 

0000800 

0000000 

0000100 

0C00600 

C000700 

0000600 

0000000 

0000100 

0000200 

0000500 

0000600 

0000700 

0000800 

0000900 

0001000 

0001100 

OCOOQOO 

0000100 

C000200 

0000300 


PROCDEF C071 

KOOSEL 53, 62, 65, 66, 74,124, 137,139,158,MO,172,179,181,182,183, 1S7,190,195,197,199 
KOOSEi 201, 206, 226,230,248, 249,232,219,290,292,294,305,313, 314, 315, 320,321,322, 329,399 
QUALIFY AINLETT 

AT 3(2);SET VAL(11,IN ITRO)*.754S2,VALC11,IOXY)-.24348;DISPLAY VAIC11,1NITRO).VAL(11,IOXY) 
PROCDEF COBI 

KOOSEL 19, 22, 23, 54, SS, 60, 62, 64, 67, 74, 95,124,137,139,157,HI,S60 
KDOSEL 162,165, 166,169,170,171,172,173,174,175,176,177,178, 179,181 
KOOSEL 182,183,117,190,195,197,199,206,226,227,230,235,241,248,249 
AOOSEl 250,252,271,219,290,292,294,305,313,314,325, 320,322, 329,349 
KOOSEL 353,366,367,361,369,370,374,375,371,379,312,388,394,395,399 
QUALIFY AINLETT 

AT 3(2) ;SET VAL( 11, IN ITRO)*,7S329,VALC 11, IOXY)*. 26672ISPLAY VALCU, INITRO),VALC 11, IOXY) 
QUALIFY ANOZ 

AT 360( 3);SET DRAGEX—0.5*Q0ACjDI$PLAY DRAOEX,DRAGEX*PSIATM, 'DRAQEX • -0.5*Q0*AC’ 

QUALIFY CONVTA 

AT 0;$ET MVC6S )-MV(S3),MV(66)-MV(53)|DI SPLAY KV(S3),MV(6S).MV(66) 

SETPS 123,0.890 
PROCDEF COI9 

KOOSEL 54, 55, 60, 62, 64, <7, 74, 95,224,237,239,257.151,260,265,266,269 

KOOSEL 172,175,176,179,191,282,183,187,190,195,197,199 

KOOSEL 210,223,224,226,227,230,235,241,249,250,252,289,29C,292,294 

KOOSEL 305,313,320,321,329,399 

QUALIFY AINLETT 


AT 3(2);SET VAKll, INITRO)-. 75148, VAKll. I OXY)-.266S2jDI SPLAY VAKll, IN I TRO), VAK 11, IOXY) 

QUALIFY CONVTA 

AT 0;SET MV(65)*MVC S3), MV(66)-NVC53)|OtSPLAY MVC53>,MV(6S),MV<66) 

SETPS 123,0.690 
PROCDEF C090 

KOOSEL 54, 53, 60, 62, 64, 67, 74,124,137,139.157,151,160,163,172,175,176 

KOOSEL 179,181,182,183,187,190,195,197,199,202,203,206,207 

KOOSEL 208,210,215,224,226.227,230,235,248,249,250,252,273,289,290 

KOOSEL 292,294,305,313,314,515,520,521,329 

KDOSU 399 

QUALIFY AIMLETT 

AT 3<2);SET VAU 11, INITRO>».7399,VAKll, IOXY)«,3621jDf$PUY VAKll, INITRO), VAKll, IOXY) 
QUALIFY CONVTA 

AT 0;SET MV(65)-MY(53),MY<66>-*V(S3)jDI$PlAY MV(53>,NYC65),MVC66> 

PROCDEF C091 

KOOSEL 54, 55, 60, 62, 64, 67, 74, 96,124,137,139,149,157,ISO,160,165.172 
KOOSEL 175,176,179,181,182,113, 187,190,19S,197,199,206,20* 

KOOSCl 226,227,230,235,268,249,250,252,2*9,290,292,294,305,313 
KOOSEL 314,315,320,321,329,599 
QUALIFY AINLCTT 

AT 3(2>;$ET VAL( 11, INITRO)-,7389,VALC 11, IOXY)*.2611jDfSPLAY VALCU, INITRO),VAKll, IOXY) 

QUALIFY ENGPGM 

SET AIPMA.3.0;OISPLAY ALPHA 

QUALIFY CONVTA 

AT C;$ET MV(65 )KV(61 ),MV(66)-*V(61 >;DtSPLAY MV(61),MVC65),MV(66) 

SETPS 123,0.690 
PROCDEF C092 

KOOSEL 54, 55, 60, 62, 66, 67, 74,137,139,168,175,176,191,162,199,197,190,195 

KOOSEL 197,199,706,206,226,227,230,232,246,252,265,266 

KOOSEL 267,268.27C,271,272,289,290,292,296,305 

KOOSEL 313,314,315,320,321,329,399 

QUALIFY AK02 

AT >60(3);SET ORAGEX—0.5»Q0AC jOISPLAY ORAGEX,PRACEX-PSIATM,'DRAQEX • -0.5«Q0«AC V 

QUALIFY CONVTA 

AT 0;SET MV(65)-NVC53),MVC66)*MV(53)701 SPLAY MVC53),MV(65),MV(66> 

PROCOEF C093 
COMACH5 
KOOSEL 96 
QUALIFY AIMLETT 

AT 3(2 );SET VALC 11, INITRO)-.655706,VAKll. IOXY)«.346296jOISPLAV VALCU, INITRO),VAKll, IOXY) 

TUNNOPT 3 
PROCDEF C096 


COMACHS 

QUALIFY AIMLETT 

AT 3( 2) ;SET VAL( 11, INI TRO)••76216,VALC 11,IOXY)-.23716jDISPLAY VAKll, IN ITRO), VAKU, IOXY) 

TUNNOPT 3 
PROCDEF C09S 
COMACH5 

QUALIFY AINLETT 

AT 3(2 );SET VAL( 11, IN | TRO )•• 748 6, VALCU, I OXY}••23136jDISPLAY VALdl, IN I TRO), VAKll, IOXY) 
TUNNOPT 3 
PROCOEF C096 
COMACHS 

QUALIFY AINLETT 

AT 3(2) ;SET VALC11, IN I TRO)-.76419, VAU 11, I0XY)-.23512|D!SPLAY VAKll, INITRO), VAKll, IOXY) 
TUNNOPT 3 
PROCOEF C097 

KOOSEL 54, SS, 60, 62, 64, 65, 66, 67, 74,124,137,139,181,182,183,187,190,195,197 
KOOSEL 199, 22 6,230,248,252, 210, 269,290, 292, 294,305, 313, 316,31S, 320, 321, 329,399 
QUALIFY AINLETT 

AT 3(2);SET VALC 11, INITRO)-. 77016, VAKll, 10XY>-.22914;DI$PLAV VAKU, IN I TRO), VAKll, IOXY) 
QUALIFY ANOZ 

AT 360(3)jSET DRAGEX--0.5*Q0AC)DISPLAY DRAQEX,DRAGEX-PSI ATM,'DRAQEX • -0.5*Q0«AC* 

TUNNOPT 3 
QUALIFY ACMBSTR 

AT 3»(3)iSET XCTP-XCT;DISPLAY XSLE,XCT,XCTP.XSTE,'SUBSONIC COMBUSTION* 

PROCDEF COHACHS 

KOOSEL 54, 55, 60, 62, 64, 65, 66, 67, 74,124.137,139,157,156,160,162,165,172,176.179 
KOOSEL 162, 162,163,28 7,290,195,29 7,199,206,226,230,246,249,252,260,269,290,292,294,305 
KOOSEL 313,316.315,320,321,329,399 
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(a) Hypersonic Tunnel Facility (IITF). 
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Schematic ‘layout ’ of:'- the' NASA' - Lewis - Plum Brook Hypersonic Tunnel Facllitv'(HTT) 
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Figure 1. - Concluded, 




CIRCUMFERENTIAL LOCATIONS 
(Looking Downstream) 
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Figure 2. - General Configuration of the AIM 



Area ratio, AM,- Area ratio. A/A 











COMBUSTOR CONFIGURATION 



INJECTOR PARAMETERS 



(Mach 6 position. 

x CL = 34.884 

in.) 



Injector 

Number of 
Injectors 

Diameter, in 

Injection 

. Angle 3 , deg. S/d 

x, in. 

Location 

1A 

37 


0.119 

90 

13.1 

40.5 

I.B. 

IB 

37 


0.119 

90 

13.9 

41.25 

O.B. 

1C 

37 


0.119 

106 

13.5 

44.5 

I.B. 

4 

37 


0.119 

90 

14.2 

44.5 

O.B. 

2A 

60 


0.095 

67 

11.4 

48.5 

O.B. 

2C 

60 


0.095 

119 

10.6 

46.5 

I.B. 

3A 

114 


0.090 

65 

7.0 

53.75 

O.B. 

3B 

102 


0.095 

90 

6.3 

55.9 

I.B. 

Ignitor 

x, in. 


IGNITOR PARAMETERS 

Circumferential locations 

Injection 
Angle 3 , deg. 

Location 

1 C 

42.00 

55 

110 165 

230 290 

350 

94.5 

I.B. 

2 

50.98 

40 

100 

220 240 

280 

60.0 b 

O.B. 


a. With respect to AIM centerline. 

b. Also looking upstream, ignitors #2 are inclined 30° clockwise. 

c. Plug welded prior to reading 57. 
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(b) Combustor configuration and parameters. 
Figure 3. - Concluded. 
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Figure 4. - HRE/AIM fuel equivalence ratio; 
Mach 7 component integration 
and performance results. 
















(b) Reading 89 - Measured Equivalence Ratio, 















(c) Reading 90 - Measured equivalence ratio, 















(d) Reading 91 - Measured Equivalence Ratio, 















Reading 88 


t = 236.40 sec. 
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Reading 88 


t = 245.40 sec. 

Combustor pressure distributions indi' 
cate the injected fuel did not ignite 
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Reading 88 


t = 261.60 sec. 


Combustor pressure distributions indi 
cate the injected fuel did not ignite 



UtiOlNC ■ OOfle HCOC* » »S<» ft«f • Jfct.MH 1,1 PI a 99H.7<i9 T1 s PARC 

PA“JCT PPWPOP"AMCfc 



* k* it •* *i — fw^ c *.• -* s 

j o «« «<. tr nr c ( 

=9 C tr « W c 7 « 4 X : 


« oc < 4 -e 

• • •• •« •• •• •• • mi VI • • • • rv » »AJ • • fw • • tv • • Pi • »M • • f\i • • PJ • • fV • • 

«Ai « o c 0 ^ *n« n ir> » « c m 9 « r-* « 0 » 9 9 9 o 9 -o ® «o 


Aito iv — ^—«\i —• o eg 

ip ip « *n m »p **» —• ^ — ip ip m -* ki*« pi ^ m >« pi 01 *• pi pi •** 0 # ^ pi -* m-« 

9 a ir« it- pi in pi ip 9 nr* o 9 O 0 rto 90 oiPtDO 9 P-o®fPOf»«o(MPO 0 iPo^ooinpio(or‘ 
7 ip kpi 0 p- 0 ►> - ► w •• ir *-» mo c r*“ r»- c —« — m 9 « ip »p r*-r- IV c a t 

r- •- **\ tf> **- rpip « - •« r- > « r- o 3 h» 9 «tp c o — — *»pi 9 -> -tn or*- 

it o o con-*ci-0oy0'osfi.® ^ ^ pi ip« to O' » 0 iv (P 9 m i»ir ®» 9 ~+ a pi 

i 2««4 ip**®ip «o ® a— 9 iv c a 9 o o — — 

ui 9- 3 IP ‘ tr PO * >V fft rv. .“V «-• •*•*•*-••* 

2 0 2 a a 22 a a a a a (r o s a or c 


*-*z*-»xn.zoo 


00000 


»~00 O C I- O O 00 OO 00 00«c0«ryi0lip®«00tf)00«00«00®m®(000»00011p|p 

o o u/ c c o c u- c c ►* o o »- c c»-co3*«-*“0®riPiPZ'OO«®0;niP»_iPiP399 o — — 000 o*- — 

o o O 7C 00 OC OV 0 0IaJ 9 9 Ui 9 9 Hi 9 7(09 -9 OOf^-r- tc 9 7 Ojr-r^ ® r*- D P- r*. 3J*P IP BC » Oi 2^ tp 

2 • - *- • *2 • •»- rn rn ~l ••—: • • w • • X • • 2 • • x • *1 • • A • • > ••X • • l • • » • • 2 •• 

»-*ooa<ro»-*ooa.ooz oozooz o 00oo0ooc**-0»*-*0fti'Vi0Pifii0PifvJ0Ni\i03 7 o 9 9 o m in 
M er 3 « »- 0 0p'09»-00C00C90L - 90C09C30U09U90C90C'00O0 9 U 9 9 
























MdL^r SrtNW *»C“ V K L s * / A _ w A/At *'U*'7*' (! iv»C P* T fcTAt 






<V • • Ai • • IVI ■ • • r\j • a At • • rv • »Ai • «M • • Al • • A* • • Af • • A# • • • • tV • • A* • ■ • • • a • • 

i i/* o »»» » o «m m 9 oo »a o ai ■*• o m » o »^ <(-• « » in« m a 

<r <=> & &■ (Cco c 4 ® a m ^ -- »-9 « 3 om « a *r* a m — in ^ v»» r m « 

oi c -n a «ru 4 — 



O * « — 103 9 O r» A* 9 0 « s* O •* IT* Af f*% Al Al 6A ST — Ar -C 9 «> I*" 31 9 9- K>4> 

<9 « AOK-Oh «99 « m 9 3 90H^n-*«OONK-O«K^9 A >40«9 -09 <9—► ^9-fl 3 91 9 -C « 3 « « A 

- n m M r* ^ >m f>. g m k n a k 4 c A « 9 ^ « oiok^io« ort^oKih <m ki ® a a 

'V- <M - rv —• Al —• M - M — Al — A - M- A* - m— Al f\i- r* — Al — 01 - IV - ftl- Al •— 


o Af«o 9 <oo« 9 io —moomoo 409 A040 0^-0 ort«o«9<oinonoor*-o®9 o - ^ ok® o«r mo —ooKin 

3 - **(T f*> ► C K 9** — -C C «r Otr c A <9 <9 Al O K 3 «9 — X «- tT <9 OO * — 

A ® O ® 9 9 K O 3 M OO 9 AflAf — O <9 9 ® A « k -© -© mo Afll IV 9 3 O -— 3 ® K O d 



Al -m <9 AJ 

m m tr 


tt 

o 


a 

o 


a> o o •» o 


moo aommmmmoomin o* »«inm««»»*«inin®oo*inir 

3***‘3rn3ooDnA;3aj33334r9 9“44 ^ en m 
® — — ®KN®(vniBK ko 3 - -omniOKA o 3 & ®nk a> mno 
JL • • ^ • - X. • •& • «X • • i • • 1 • • X • • Jt • • i • • 

oo«a0®aoaoooaninfo9 9O9 9 ornin omm ao« 
033 u* cr 3or mcirmuinr urtf'oitr oir r uintfiurm 


moo nmmaammaoinm 

«4«®KKS®« 9 

X • •! • •* • •! • • 

OKAOKKO^NO^^ 

uvivortr uv^L'irr 


ram m 
#a 

u m ai 


1 * • 

O ® ee> 
cr tr 


72 





























<?l>f SONV ri{.H Vfi S ' /A -< A/tr X: 3 X 1 ». f, JV*C PHI fT*C 




*-o 9 r -«K -C 9 ► <\i 3 •* 

C Si 9 r- 9 ^ 9 * 9 « 

ar rv ► fti n «< r- a» « »*■ K - 


9 ru K 3 NO a « no 

9 in K« N 2> O O « o 

•"*■ — * - © — 9 -* r- — 



—• ro_n c\j o ac — x c m o —. * o* n o nin onifftiOfn^oMinomnoN o 

Ai • • • «<V * •« • • Ai • *M •• •• •• •• •• •• •» • • 

X O tn A*© C N 9 9 on O V 9 3 O O O -* 9 A 9 ® <9 9 A** 

tr-(v n c o m o <v o a» m - 3 •• 9 mn fw»* 3 o no 

— 2> iM-O-*»O«0 — cJ<3— ©4)*- < c2J-*r-r-'V©<0 9 G © N- —» N- O O O ■ 

k* m y» © n n n n ro o 3 © • © 

c jr n m ^ 1 n - ian =3 © it n a® o —. no ©a1 « « * o 

xoi*90a303j —• ••« *0 r- <v *v n n<9 © a o o n n o oj ? n o n © o o n r>- n ® o o 
4-^-©><?*A-CO0 -C 9 9 -C » 9 009^93©fVl3Xin3<t03«03flC0039>-«lAn 
AJ m h M IM «V f 9 nj rv JV n <v 9 N 

01 CONOO-n003C3 "OWN/MO K 9 Al 3 2 nt« 2 ^ 9 9 A3 99 
tr c rv © 9 ► 9 -© ©9 m ui — — —« on* 

; IT r-O P-C- 99 JO A •/» m 0 © rv © •« tfl «UiAAIOn-*«0-*WO-* 

a • • mm mm mm mm m m *> • • ' • • • 

O-w 9 A| «A-« 9 -’ — N -«» N ru N O PO£rvoiNO»30N®0 

* jd V © ^ if*.© © if* © ©» x p*» *r *n 

to o w o on o —* 

oaaorafrc»'<o.^acj2 

o o o o c o 


©©©©©©©©©©©©©9 o © © © © 

r ©©so o i‘v.^r?nnr'0 a 3 ^ 3 

a.‘-^*-*acif\jrv®fvrvjS©'<»Xio o cp 9 9 ® 

0 9 9 O C* OC , 'U.'V0^^0«2C'9<!0 

t tr tf - u « o c <» <• o © © w -c ^ u ^ -c f 





■O .© O tX> © D ® <C O © « G ID ® >*0 O ►«« ® 
027««2tcec 2 © <T ? (C d' k x O H * « 


73 




















oooooooooo s o o o o i 


' 0090030 C 0099000 


9 c-c coooccmaa « a <U 3 — x a « 9 K ai ? a c^iiv-fi^r'A; 4 .^otCKi* tv tr •* «; r“. m 

•jo-^oooooxf-ajaf'-jo ■or-.-«a®r-.inf**af‘aa «<o»»fMTco^Tr-®anyi/up-ii^oiny"n«cro — oit^ipj.aj 

lccccocpMV»Ri»ri*-^oooh 3 Mt»-»cM»!ir'int-aiv\cMvitfV/CO»flNth.rvw 3 3 h ^ r c cs«i»i 

... •■••••••••. 

c c c o <r o c wr>o •* «» 9 p» in tr> a — n. ~ — — Aj ai »u a* rv n. — «/•* — — 


«3 oooococcceccccoccccooooocooooooococccocooccccoccc 

CL 

' V. k.LUklh/L’Ii.'k'lUUIkLu.Uil.'ttl^L'Il-toilbftlkMiiLL'kJbUkklL'iiUUknuM.iLL-kiKluUtiiLUMiLMLU. 

o c ooocco-'f \»«4 a tf> a c ip««io 9 a McroKin^Mnic k» a •- « »v in ►* « m a *n — 

• o o 30000 ^ -»r*m a inw»» ® iv o » «<w«i <«o ** 3 wi»« iir- a r*> « 


\j\ j\ . 


>OOOCOOOOOQOOOOOOOOOCOC 


\ jJ iJ -*J 4i kl *> jj u> X Ui kl nJ 4J iti w ui ui iti i4i ai uU Iti iii tu .4J a) ul uJ Iti UI ai a« <ii !ii 141 aj 4J teJ <il ui tu (li at ui ui »*j 4J 11J uJ iii tii uJ al ai UJ >u 
x o ^^►«*in!ici*nmr>Nc»'in «3 a «. c c k 3 c x c ► k a a 0 ir f* x K r~ a. «(kAia:i^anjr«c^rv 

h»o *«ko« « a o o a o o* (V « «k * o a a o □ o- c — ~ i-* a» a *7 


to 0 cc-o\ft.wamc 3 iri- — oc»Mtttip« 4 CMr oo^xcciri 


: — ^nt^rv^i«nini« <1 <x 




> k .*.*.ifc»uiUJU^u>.*.»^UiU.’U*ulu-u>u>ix'm>u;uiuJU»uiula.uiuiulu*u.’u;uJ»iU/uJi«»wL,*ju«uU)tkluuJUja,UJ«iu.w.-u.u>U’i 
x*- a •’-tinMfVfV'Vi'i^n-c - «m«oco« 4 (r « a a 9 ir \ ^ nnicic ai -a a » i 

•-aacm^af-iraxaoAiac — — aoa—-»-«>a»xr**®xxatAAjcoatncc.a*tAx«— Xaaaaaivir^xi^ai 


^M>» -«3 « •© - 


_i Ui oJUiftMU.ti\L'H 3 >i) 4 ikn 


ItalUikiUWWWulUJUikiktWuiaitUWtiikiiUUiknLkikJUJklaiUtilWUiJl 
* m —- r* c x r- a --fk - a c 3 it X a r* x — ir a •»■»»* m — <r tra a « 1* < 


«r c o «\< «* c rv o r~ 


'i\*^ir*xp-***«r-»^r>* 0 cao x 




kkkk ki L li. U U U 4 k.” •»> 1 *. U U; to.' m UJ la. U' U U Ik. U la. Mu' CL Ui la; U# U Ik * 1 ' Ik U> U UU la U U- U U la 

JU 3 c c-ooooooooo» ««*>©«•» 3 <r —niKOB^aofu^in^^v--* 

(.cc;c.ccccccccocKic^cciv»^ 9 ^« 9 «<c»t‘M>> 9 ^iiia 4 r(CC^cgikir<i)»C 3 Kaii.<V 3 c^ 
t o o ooocooooooxxamoAirna jj'®»t<M)Nr*^taojNoN(rrt« ! >-^f«j 73 tn i rtrxi®c -3 a 

v ..... ••••••••••» 

c * o o o o o o - oootr^u a-*-~ — a a irinxxxr'-u-r-xxcoci*®®* -r ® «i a a x a 

MMv'viww»VMivjftjiytir«rvMv«(iUM«^rwiM*(Oi»vrvMu»vft}Aj»vift’itMwivftiW«vma^a«v<vaiv»va 

O O O C OOC-wOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOC oooococcooc 


,c»juJUuUJUJUJUJUJUiUJUjul.AJ.A>UlUIUii. 


I w lal ua © Iii lUkiki A . 1 kai laJ Ui iai i 


s r c. c e o a *** — orf«axr>a*war>oivca» fc i^ax»»*'nn/»«caa t/oo «-3 < /> c -»»*■ r ^ - a a <r ir » 

<-»ooooox<vaaa»' r »tr»aaxoatA-=j.»x—•a'>j: 3 ir»®x^axox«**coinam®i®-- xxaoo-uaor-o^ac'a 
p c c c c cf 3 a a a if x ►> r- cc c c — ni^aran-tcaaa a a c—•«irtoirc «<7 - 3 3 p»< xp > ‘p*«J«:««'aa-* — fv<v 

c cr<-. c'CAjn.#vrufvm#vnjfL«\j»*»»»*tAaK>*^aa'**aaaaairir!U'irtrr»<ririrxxxxxxxxxxxxx x r*- »•» r» 


- AJ X X XX rvi—tf’l-*®—» 


-» -iro x a » -Kuo j aoxa-*fnoxao o a x a — r»- <M a 


i o % i a^^trupxx.nxxox'x^a—p*^cr- 

»*o ? ovi«« - o •* - ,ai (v >o a aa a 3 /unirtririr^^-oo o x 

I'M'V'Vww'iiooikMa » a a — — 


r» <c x t> 9 cir. 3 tn «n ui r* cv <v — « a x r- a c « it o ki a c a <u in a a x a a a « - •«» piiucv 4 9 a a c if. <y — h ► ► ( 
« a a toir •<© huo » p c« •n*^axaiam»aia«jmaa*n«uxu»-xa « via 10 o f\i«N m>- 1 

c t- a f\i c c ni 3 tcc© 4 «-c«x 9 cc - - - itmc C c o o p a «n» 4 c^sjK «4 3 r WfiWK -- 


Map -•m»k»n.rkjuiuinfAM , kiniuitu«w«n»**''i«fu^t*»**a a a a 3 


a ~ oooooiv>i« 9io--oooNtK© •*» Ofv*o<oioo**^oi'voarti®oio»*o^«tvoiKiaafvijiftoo»-uo 

o e, oooocwv-naaao - --»•►!*«» « - n oit <v» mm 9 - m —- 

— — COOCCCCOOOCC C— -——- — — — — C COO — --<0 ooccccooc — c 0000 oc ec o o c 

0000 ooooooooooooooooooooocroooOooooooooooooooc 00000000000 

• p • 

W u; ill Wki kJ kiUlUilUWbikiUl tiikifettUUJUiklWUltfai WklklWtUtUUiUJIUlallilU U WUWki kMailii Ikl Hi kJ ki UJ Ui UI UJ UI UI Ui 

c. c mmir m c tr r- orto^ © cwm«o<^«p®rifcc k*> mix ® « if o ©4 «o ofimiTK a 00 m orn o om «- c 




<p me- mr a -ik-^c n*<^ — pu#u«\i — 


>oooooooooo< 


i-«o©m«c^m—©m^m^oaonc—9 mo<cnim 9 * 4 O>«m<e-«> 4 mom 9999 «in©mf>irimx 0 o«*f 


ui x mm 9 99 a 9 a 999 a 9 a 949 aaqinmmmmmmmmidvimmmm« 44 ©« 


74 










































*AB9 P«IB B.on BI'A OOK c«l» C-Pd C«»<u P-TP/P9U P-1B/PTO P»O0/PSO PoOB/PTB 


o o 


9 Q 9 9 
OC.OOOOCOOO 


K. =J IVhhttKCOCWftO o c c o o 
^in 4» o *^r»- a 4 >n mmoooooo 
•***». it 4MK3»Kint«'ft ccccec 


^»»-»wCKMll>-^CC C c C C 



4 S « — — « « « iTiT 3 » - S C.OOOO 


O K! pi Kt 3 9 9 3 a 3 3 3 3 3 3 9 9 9 

OOS-GGOOOOOOOO 30300 


r* cr h fti fv rr 3 ffi 
*o cr f>j o « « - q 3 oio^tAirin/tmin 
n.^ <. 4 L«-c<^ 4 . 3 ft «: -4, 3 o cr <r 


— — IX — o.a.o_r-j39 =t *r — — ru <\a 



r- -z *n j ^i»U)rv- 3 ®<M) 9 »inoi 
c ivm 

— c — -o omoc ® ^ o a - ,/i a 9 


-V V — "l/UP|fl 3 Kl^nrtrtO • 


iU^diUiUJklaJajuJkttiJlAlUU.'aililklW 
IV <X 3 tfC®.’VMtK:C3IP* k rc 3 ** 

9 ^ t o -o 3 <vi r ^ cp r» (w i»i c oo 


3 == 9o 3 jrirtrff'inirtrrrirr 




U k m n h. b » b b h< m. Ik b b b k ^ It 

<n 3 9 'T 

? < o p" c if ■ - - c ccoaamta 

9 aTf^Mtrccocc^coo.o 

a ? a? ? ? i? a — 


IV rv pvj «j <V r\j <vrv Mvmft;MviAH\ii«i>i 

C C JCOOOOOCOOSOCOOO 

MJ^UbluJUJklUjku U bi tu Id OJ ul linti Hi W 
o f- K-.C 9 C K, tf If * Ct «. o « a « 
c c. ® ® -. 3 o—•■ 4 /« 3 >ao—tnxo»oK» 
r k r 3 o o /. it r m r -c < * r- 


» U k k k W bi » kliiluk'ldkkkiLU 
^NC(Vl^OCKir-»>-M^I 

« « .© r*- r- Nt«.h.NP*M^®©*« 



75 




































• tACJfcfl ■ flORB BLOC* ■ 159 rf“f o <»C M 7 ,i BT s 99 n, 7 'i 9 *| * i?« 9 ,« P45J 


r. C C C C C. C C OOCOC C C O C C C C COOCCCCOOCCC OOOCCCOOOCCOOCCC r C C C C' c c 


*. L>lBiU/UL.<A.V 4 .ukJUjtL'U. klkl UJ hlk u. «. \*j taJ hJ W. ^ Uh M Hi b' U. teJ fc; k_bJ tik, fci U. hJk-k'UiUJIiMLlU. U. k k> U . 1 H U.' k 
■i J T* JD -* fO ^ «X 

c ■^'vo o /%!>*• o — *% -c t o in o ^ ^aa 1 —»^>^r^K»-«c>^CT‘^«*o><y- ki ryo m o o ^ 7 o(>j ^ n n 




y' ■*- *n .-y. K'K'K‘ro**K'K'K! k, j« 

•: - rco-ocooooocjoojoeoooocioooooooooocooooooooooooooooo? 5 


w ^ ji <u k «; k ^AJa«kkkiL'iilitlkl^u.kU4JU4. KiiJkliilklliiiuiii «llu w t&JuJiJu<«JMuj<AJMjklkitU u> k ki 'J <«> Ui tu 

y - a ^ fw x c - ^ - » w*»c c 

j'*+' -c S' 0^3 -r*i o mw 3 .0 

w fv at x ^ 4 ■k.rvx:r-***r*f , ~r , “** « 4 r r a ^ c ooocr 9 c k s c < a 


#v <v <w rv im r\j t** ojrvA;fV(\i <, vojivfW'\i^'x.rw(v«\#«v>oj<Vf\;AafVA:rvjiVAiMf\iA^#^fvrxi%oj^rXirvA:r>jfV<\. — ^ ^ 


^ M ^ M M^ni^ntm^(vruMni««Mr\i < vAinHwniAjnini<VfvAm'vnin(f«ran)'>ifli^MNfw«uiVAtni(V<M(vnMVMniMni 

z c c cc c r cccccocoocccrocecccooooccoooccccooccc 00 cc ccocccc 

3 k. a ^if<Mt - irt3K3^'3q««(P(7'<i3Mrwir<aooo»-M3Cinc<7ccoirNeo»'ao4rhMi«ff»c 

'i 7 7 o c >0 ooooooc-oooooc 




* •“ C 00 — C - O -K C C C — — O C -* C «-*OCCCO-*-****«*-C OOOC C - •* o C C C C c O — Kl — — o-'* « 
TOO 5 o o o c o aorjooooo-oooooooooooooooooooooooooooooocoooooo 

• • • • • I I I •• I • I • I • • I 

O *-' aJ at k »J Ul UJ k.’ taJU* UI^JUJUJ’kidlCkitAiUJuJUiUJ tUujuJUJtUttJfeJUJUJbJ MkitUliik>H)UtUt«ikJk!Ui UJ U U) Ulw uMD iiJ 4i k 

■m -oat — a 43 -e — crti 4 Nh-m^ 3 «(M»a 4 -* a »nh«»rta 

tr k f) « -^r» m 3> y o ./> y> -a » mk> r <t®®x)ruor^oy>k)-^» 3rt«-Oi/U4a«i. a «<n 9 9 ip « o 

c a k x •> tv >r k <r a h fv x> tr » o it »v O «/Ki c «v«i ® a — tr <x yi c 

x — r *s « ^ x or c t»vi4«ir S D«--«^9--*^«Aiivwh — 3«an - c 


C c t CC c C. c OCCCCCOOOCCCOCOCCCCOOCCOOOCCCCOOOCCCCOOCCCCCOCC 

k IB k k k k k k k‘<L' Wk;k kihiWWk k'bJkfb. Uk talk iu Wfet k k k k' b k/ k k k k k k k ^ ki W k 1 k ki k k; k to k k 

o«5i*'oflNn4ff —a a » ^tfvic ^ k3«3 « c i*»m <» o - 

a a A* & a r* ^r>yi(«iriM'Vf4«K»>.rviN ^ «v h- h- ■} o <v a -• im f\j « ^ r ^ oc/^r om<r ^ a *« o « ► 

cco-«x^ 4 |r>itM 77 i 7 ««p^OOoo(^at ® a o<vyuH>o«o»ffo* 9 lW «4 3 a 4 »»«ino« 


a 5 ^ a ^ a a a a a a a a aak/*tr»tf">tntr»ir4'trtr*i/'mtf'i/'.r'J"*'<»-04>-©-o.©4>4>^.«>r'r-*«*r»p*-*-r-r-r-x)tx>«fC 


76 













































































*EADX*C ■ 0036 PlOC« * 1*ft ■ ?fc<*,7cl "»*Cn ?.£ o r II <5Q6,VW IT a *?7*,;? PA<J£ 

Ravjft PFW*0»-A\f*E: 



it* r- c * c c « k in — — — #u ■ 43 — cr 3 O' ^ ft o a k r> «r ? ft ai o 4 r- K“ rv - a 

r*. r- r- « r~ «o r-tr m ft ;n m tr> m « — r*-*n ® ai ^ a mm m <o «i\i x> a* m ai <■«■ ft r- 

ft ft ft «c ft ft « •* ft l" 0 C ft ft ft ft ft g C 9 O' -C » 4 ft « ft 4 O tt ft 7 - at- 


««o««(\io«mo«c o» ft m o o — <c — — ft r» ft o — — /i 4ft»Kito « m ai — mm— — m — ^ x 

• • •• •• • • •• •• • *f\i • • • *m • •«# • • • • <v • • — • ftw • • a • «aj • »a. • • 

4 in ns if* n an u* -3 ^ 4 n n# n ► a o r- m nt &■ o rt o a c r- c« ^ 5 « « ? ft ? 

tn m m m m ^ mr mi — m» o m » m x m o m x a <v»o m « «v « <v c- a a — x — 

or- « f cnnom^c r-Aio—x—r-Ajoii-mmr-ivftv-Aimr-ft X r- ftr-r-ftcr-ftaf-moxx — x ft) 


CC — ft A. ft M X— 4> C ft? r- 4c OX — fT ft) » OX At A) O <A —— « M — — ft Ai «- K) 

•4K«f\»»-M»A^K»ar. o « ® 3 k® r o o ft r or- o-ift**ft«niNcArr« 0 )'nfthft*ft«MMO ft 4 ® 

aim Ai f\* mi m ixa* -h ft — m —o 00 mo — o m — «9 m — — m — «d — — r- c — r» o — ox — r- ft — x ft 

m mm m m m m — m — m m m — m — m — ni — m ai ai mi ai ai rv <v ai rv ai im ai ai 

<r*M O K) 9 A* O — a tf» ft l— OOOMAIO—IV04lAOO4O*«Al0ftOO4AlO9AIOOr>CN«4OM0 

o- tr «r- c 9 ► it => m 4 m — 4 » ax cr k — —mi c 4 m« at 9 mr- ox a«m k c 

<r — toft) 9 — mm ft ft> q— «r« a? o ai— <M r y» ft <c ® — r- ft m ft mi f* mo x ft o — 

X O CO — c xom — 0 *-<WOV!MO-V 0 r- OKI (V CO OH 4 M tf> ft ft ft O ft N ft —® — M O ft 

_ O' i »> - J» x—— X — — «C — (Q c ft Ml— X— O— r- — 9 M X IV at IM X ll> 4 K. X ft 4 ft 

ni 9 ui9 om am a— as — — — 

* a k a ft « zaftaftftftaaaarQ 

? — 2 — X a 2 o O O C (P O CQOOC 

r- o o oo — oo o o o o c. o oo«oo«r»4 «in m»ooiooo»ooeooniMn«ioo«)ooo)tfiiA 

o O kUC C- COlfcOOKCOhC OI-OC 3 *-»« 2 ftft DMMDOO- 443 «Wr KIM 399 H O C Z: — — 

OOOX. 44 aoOk 44 tfift ft uJ ft ft US ft ft CE 3 ft ftjr-f- 1 'AIIM®DIP £3 ft CD P— f— (t? F— 7 - H)Nh O) W^ITMil® 03 MA tf* 
2 • ••- • *k • • — •*_ • * _• • • J • • S. m • A- • • X • • X. • * X • *J • • i • * 1 • •> • * A • • 1 •• 
— 000-0 0 — 000 - O O 200 ZCo 7 OO 0 OO 0 OO 0 ««- 40 *t*< 0 AiAI 0 AiAI 0 AlAi 0 WA> 0 ftft 0 ft ft O l/) 
■* ac ft k — a a t-a 9 e l ’3 a Uft « eft ft Uftft Wft 3 U 3 ft t'ft ft lift ft t '3 a u o ft ft 
























• <I0A8 BLOCK ■ lbfl TT** a ?6«,701 i**CH 7,<* PT a 998 , 9*i9 tT c p» ct 




p*® 9 »- 64 «aartorwNKOi^M 3 ; 




to# -i> w-i ^ am »o »•»— 


ir ► »*» c o r. © ** c m c n* -a — i^c ► it « a - a iv c« cm — o < —• — a *- a c cr 

*- -r* •£> r* m «m^^>7iv^oi\igo wivff —« ru tr c mo c n^o h a aj a « m © w> m « 9 m o k m ^ o m ~+ o- « o x « o ^j m cr- a 

MX »M «l X (M m At Ai<v At At X At •*% A» Al ^ AI-* At ^ X -a ** -* T*1 — ** -* »A ^ »A ^ M -• 


3 3 ooyi a* 03 f‘OKoo®«no»"*o(v*oo^Kow(AortiAoK-*oh-No«)OONiAoi#tao^r*oiroonM#'cir-« 
r * it k c- iv M9 ««ni c q c c « m o m m -4) tr 1 c r 9 4 ^ »a © ~» o * «/► c 3 

*n rxi -aw* cr 3- n c ro y> k X » m ** *n o —i 9 mo- ^ 4 j — n* •««* « o ^ o*t <0 m 4> o 

cn © -o 00 00 r- x nin «v -* c 4 ' aia »»»4 on 9 - *n trim ia n o n **n ® At 

ow *ia «a> «a it'- (A« ir- -a in 4 - t* «r> v* tn *n »n a a -* 


ii ora ftaft aftaaarftaaatta * ff 
c ococooooooooo ooooo 
»- *- k ► *- »> *- . »- »- 1- 1- 9- #- »- #- *- «*- •- 

«oco<Dooi 0 oo 0 oc«tf)tA 0 tft»«i/nr««ir miaia ao.tft in ntftn noo ntfitr »oo*m»»BJ»tfi«ini/i®«rtin»**-< 
'^^ 3 -o-e^-'- 2 **-i'irmDoQ ^nna^ 3 =» ^ 3 «* *3 3 o- a- 3 -«-« 3 ir*r 3 ««o 3 *n»n^jr^»* 3 i/»ir 3 *n»n 34 :*e. 

9XAi'aMxnniAaia«a«s;^KiBAiAi9NKisw««x(MivaiM > ‘fi7 3 m^NSAixas-A^aKNiocoo ^^tx baixi ^ 3 

*.••*••■» * •* • *i • »X * • -*. - •-* • #A • *2 • •> • •! • *1 • •* • •! • »X • *2 • • X • »J ■ • 


C- 0 « 04 <O^A‘OB© 0 ®®OOOOCcOAlWC 44 Qi»'»C^Mn 0 ^jnO'C 40 N»*.Oh'^OKr»O^NO«® 0 ®® 


_ v =? ou*« )L>ct ? ua q C3 irunpc’iriAuifnt:w'krwir»rL:irjrLjiA»»ur'tnosr'rv:tf’vAiJ{rtf'cirtf* 























#e*DIwr. a oa«fl «l. r 'CX ■ 168 T»v r ■ 260.701 "*CH 7.2 f>T a 76H.V94 M a PACE 






X U". 
(M — 


— C 4 <V X X 


3 O' O W ® {\l 

a k* p m c / 

rj ru ru a ru <v 





x x 
r- r- 

Q X 


P f\l 
IT <C 
9 9 


IT <C IT tr 


tf> x 
rw x 
p p 


m •« 

X X 

p p 


mm 4 3 

IV f\« ZU €\j 

® X »' — 

« m X 

c r» r- — 

•nrt rv m 


M rv, iv rv 


IV e\ 

iv ir 


iv ru 

p '►* 
o ru 
IT X 


a m ruru 



— •- 9 h a r* r* x r- « a a m a — m —• a m ® m « cm 9 x 

9 4 9 « m w o iv 9 pm a — iv a »- a ►» Mat ■. c 

i- iv mm c x ox — ^ —• x me — a — m mm mm ir m — m 


9 m ir> ® oxAioaoiuar-**^ m ® cinr* a 9 w v a r tc k> o ►- m o p p 

x — c. x o pa m n in ru m r- m a m - m -* m rv ru rv 

k ^ x a x n ' « m tr x tr 9 ne x m m mm n»a m a. mo am 

x- <v m (nio - am«^tfi-9ia^NM^«if'«i9irrtoh-«-Kf«o^®-ia- 

m m m m m m m mtmiaiatxsx* 

ire ax r~ c pm - * a ► a c 9 a 9 fw am a c, a ► a c 

tc r.<v 9 ^ soift a>«9 om — mme tna «tr»o® DoKiN-tne^-K^^eMM 
9 -minxmxoam^«aiv»oamaa r- r- a •« a. a n o 9 i** - a *»9*9 **ki44 ®4 «n 
* u m-* m «v m ru m«v mn* am n m -• a— a-* a m -• 



a a cr 

o o a 


tnutnir® 
« 3 o e 3 
•Aurvof-x 


ir 


J. • «1 • *1 * 

OPPQOOOIV 
v? x x 4 J x X v; x 


pm ru ru 


Or a or 

Ci © o 


N Z -PM 

*v u/ m o 

O o x 



— m z -*k x - 

in ir. h.’ m ® u m 

C -a *3 c j is o 

• • %t • • k. • 

m o ac m o rr m 

iv At a 

41 a 


• 3 • • 
• 3 IIVO 
X " 

om 

u 


mommop a #rr»irinii««»«ii«»pw»*««i*i'pA7>ipp 
-- 3 m m 3 p p —3 «-*-*—r»-»- hk r- 

rvac«« 3 >coa }9 a ® a ^Nr-NNr^r'Nr-r'N^NKaa 

»1 • • a. • * 4 . • • * • «N • *N • • • N • ■!> m m 

ruorr m o x x o x x o x x o ® cc o®o>o<c«o®<c ►-« x X 

X «J X X t- X 4C44V'44ZCV7<t X 2 C tff 7 a tt *. X X 


O <V 




81 






















ooco ooooo 




o c c c. Mvacqjrt •• n<M a ^Aii*\n(K(viriC4 «fva 3(rcin^ino-r>^(r « - (rr<> c « me □ ^ 

= ««r-#oa 3o^©»o3‘^oo«3«fldo oi“t)cr*-»*«-irvw»^nrt'Orw^9jo®«^ 3 xin- o 


a a w o- k - - © a- 
* a a x ~ — — » 


■ if.c^cocir.rt^wtrtaecciren^^-a^tiMfura 9 »*» a gr e x k» n_ a 

1 rv.fv.fa. rw «. a pnimau-«^*>c«ir)3i ^ ki ^ r »" in rv - ^ ? tr ir 


c c c c 


u fa. fa. fa. fa. v fa fa. faj fa. fa. fa. fa. fa fa) fai fauo. u. fafaau fa fa-fa fa. fa: fau.fa.u.fa< fa: fa fa u* fa. fa fa>fa> fa fa u. fa fa fa fa u. 

' c w c N£in(\ijirtCi/ , -*o « n a .0 9 A ia « z -irv «snnj 3 a ^ j •« 4 iv x o 9 o 9 <r 4 ■- -c s' o it m 

ft* c 9 <MciA^caj3 ^tr»p‘ivaf\.4»rO'M-«a^i»icO‘ccifair» - - K. c ki a - 

3»«>\i3bHivrt^nqAiriA«**(Mnir9iii'««ao»«(«u,4MvniruM(ijnij«aA 


9 < 

o & o « - fa m 

>oc _;ru'\ i f*»**>rr-ft-XiA9»fira^r---*~-*~.~w„^r*n.< , nr\. — — — x.r-x>»ft»ft»faK>rur\.r\jrMru'-u « - - ki .-g ia ^ 


fx.a-4. c\, *x, iv -- k », c o c c far-—«ri*-fa ^ fa *n p < r ig 9 atxaft—ox*- a 3 a m « c a iv h ^ 

<p » ® « x jMfnn"f-i # i»crto4c c«c<->mAr<vfafa«nrxiini Air ® > 3 iA iA - « « 4 

^o^m^iAr.MbKio-m^avx irr a m c ki vr va c * r rv c 


*■ -MVMaaniar 4 : x fa. — —• — - —■ —■ n* «v a a q awina 

— — ffaA*agr\irviffa/faA*/fa-wrunafVfVffa. 




■ x ft- »* m ?,Afatfico!>iirfaO®fa^ ^ ft) o mt «®»‘3aAiA>n3® a x r- a —• 4> ai ao t/i a- 9 

•■’ i'* •- ~ ft- a 3» »i c o r- 9 r- a r ivc a — a c -c o k. it q 45 #*1 *v — o a ir <r rv *• a cr 4 a c 9 c m m r c —• — 

© 'V 3 -ft 3 jjiA3rtirM,'Vin3rtftNN»^i/»4(ro softKixm.MtnM^xao^snic 4 ift a) ® <m ^ z 


« ii 43 iT < 


(Vftift.ft.MVftft.ft.ftftft.mAiAinr.r.irAArir r» 1 




i O O O O 4 


irt Art - rw <>J <V fM r\j — — * 

1 m r. m k r. t« •»■* ft- •** r m ^ 1 


J U. 1 liJ aJ t 


.falaJfalfaiUJUJkJU'fajfalfafarfalfalAifa'tUfalUJuJUJfarUJfalfaiUJfaiUJIUfalUAi^tlJAifaifafalfafaiUiUJUJuJfa fafa^faifa: 

* 4 ; ft* x a. 5 ? ft-, ir — fa c. 4 fa a — — ro —- a ©a*rx 9 r-.cft*-~ir»® ft*ft*ir«- 9 ir©-fa»er <v » f- o tr • 

■ 7 a O ' wCJ 3C-4»fllA^N-4 0- 3 7|/im(rwhAC aecmOh^rtJOO^l^tXOOKlOK: 

Ac rnr an c c a z c © — ftftr aaaaxxft* rc»--^^<«:acc — rvjO:<"Wfvi\ i ft':r ir r- c- * 


n< c a <r r- 


fa fa fa a a 0 a 


■ a* w ft) «M fti a ^ 1 


P»> |P K> A K K KK1 


fa fa'fa’U fa fa fa fa fa) fa fa fa fa fa fa fa fa fa fa fa fa * fa fa fa fa. fa> U faU fa fa u 1 

A®tMn a tA«rav aN4r^-*ftifwo**.a ominio-rgm» •»» a a « » . 

-fttxcxma^ft®* ir cr ft P' fth c x « c - r 4 4 ft- n ^ a u — if* 1 

> w ft- « in x> a? 9 o 4 n cc>no ..^tn-na a;r*-.ni/*m<r»ir>'.r»trvi/'Ln4> -o 43 * 


’ O O C A IT 4 9 1 


• ft ftft ft a m x 1 


a — c 


U_ OJ lO IU fa fa Uj^i fa fa«iUiUifailUfalteJfaalUiUiUifaWfaaifa.UiUJfafa<fa 4 UWfafaUl l iJWfaUlfaifa 3 ia;UifauJfa. 

c c t ►. q XMrcxKarcftO* « - q ft (Mr op « tr «c •«► - ftinAftrftftcp xftrft ff 1 - fto Mn 4 <1 x 

O © © ft» t- % fa. ftl A ft 4 4 3 A» -ft49A<?»"lftO*l»-"»ft4IAOA«X4««‘-«iO*«t'®» •*■ XM 

c c cir//rx«ftxitc-ft3^ftftffKHfi'4X4ca-ftft(r-xc c —a ftr m r. Ki m Kt ft* k a a 


a 9 

— — - — — — — — 


- - - - — - ftft ft ftftft ftrft*in q a a a X 4 ) ft- 

ftftlftlftl»Wftftft(Vft|ftlftlftftlftl«lft*ft(ftift|fV<Vlftlftlftlftft>Aft»*ftiftiftft)lft*ftlftft»iftnMfttftlfftift'ftft)ftift)ft>ft 1 

ccctctcccccoccccoccc.ccooooccoooccccooccococc c c c c c cc 


»» « -n ftiftft* a iP » 1 

c- ?*> r- x x>ft«4»r\i - © — x-ioft-r^xooa a ft«ftft)4?(rA4N x -*ir - x a n 

C-XI4>*a'*04D«ft fc 334)Oft»4)tOC ®^9e3 ®40ftft(AAN(rO»ftlftAftK«®t»»®®'>>^'JO***«ftft 






:ft< cftqao.cft.ft 4 4 ft c o c- M\i«iAftftMO 4 9 «ft ► c «• ir r 9 ft Aft 00 g ^ ^ ^ ^ c c c 9 m m ki r. 
< <r-*ftftftftftftftftftftftftnipft , ^ir mininirrrnftft«ftft 4 )xrqftftftftft ---*«»‘---'0 a a c a a 


• o ~ — »- 4 


— •-• ~ o o o o 1 


> © C O O « « 


ooccococcc 


fa fa fa' fa' fa fa 1 fa fa fa' fa- fa fa fa fa fa- fa. fa fa' fa fa fa. fa fa' fa fa fa fa fa. fa fafa fafafafa fa fa- fa fa fa’ fafa- fa fa fa fa- fa fa fa 

O q 9 JUA A ® 4oq«-00-^OlP9Ain»*q9AOAAOftq®ftAAr«ftAft»ft3 OA*' - CftXNA 
c 4 ft- ft- ft- 9 a q x 4® 9 c® — 0049 4 41 ® o 4> c oft ^4ftiftWftiftft(4**ftqft«Xft q(Ar**nnff 
0ftftft9ft-«^09 3ft A o ->COOft-»rtrt4 1»»q 9* 0«0®ft»-*»l^9949Atf»9 AC O ftlftlW 

c- ftiftt 9 9 ® m -«« c ft ft -4 '4^iftiftiftftr\ifti(yift9ftMAA no — 9 «v»9 a -o ft* in ft» ki ft —*rw 9 a it a 


*-«>cccccoccocc< 

-J> 300003000090' 

I UJ fal tti fa. Ui)«i Ul UW ftU 


•0000004 


>000000000 


► O O © O C ' 


tufalalUlfau/faifalkftlfaifaifaifaJtUfaiUlfalUJUiUJfalfa 1 U Mi Hi 111 W IlMU U Ul UJ UMli Ul UJ tu b» iilUJ U) 
® o ocas riA o m q c 9 o q ft c 9 ® 9 4449ft^9ftoft4Cftin ft cr o ft ft q c ft (A H -4ft m»o c o cm — c o ft 4 ft t 
►4 o C ft 9 44 X® 99 ftCAC®aft 0 ft* 9 OW 0 A 044 ft* 4 ftft>lA' 4 ftftft*ftftlft*ftft* 4 * 4 ftqAlA«ftaAA* 4 rA 4 

■ e (rcc*.cftftftft*fto/irft**-‘-»»'3in «: ft* it x x 4 4> o •4ftMAiAft'ftCft*^ft'**994(riAft''Aqft'9tf'C4ft*ftc 
a ••■••••••••••*••••••■•••••••••■••••••••••••••••*• ••••••• 

4 ? x - x 4 x •.«*»».».«.«.i^i 99 a a a9*»iai r i^faM>-«-«-»"9 « *r 9 a Mn q 3 ft* Kft - ft q a sr x 


OOC. 0 0 4 


fa fa fa- fa fa fa’ fa fa fa fa fa> fa fa fai fa fa) fa fa fa fa fa fa fa fa fa fa fa fa fa fa fa^ fa fa fa fa fa fa fa fa fa fa fa fa fa fa’ Ui fa fa fa fa fa fa fa u. fa- 

« - 40® xft^®ft*qA>«04 0ftl0^9<a04Mftt9-«0*«A4««.4ACftiq 999--©m»ftlft-inftl4)4X©~*ft\Oft. 

ff It ftl ft O (A O q 4 4 C ft Cft ft O Aft C ft q 9ftftmqftftftm®tAftftftl4"ftftft'<ftft9ft ftXftSCft 3 •- ft ft 4 - 3 
<9»0»rf»4444ftft«®«999OO00O^-«ftftftft9aiA4«ft®«OOft9ainA4ftftft-ft®® 


X -4ft*ft*4Aft»ft*ft*-*»*ft*ft*ft*ft1ftVft*l^99 = 


ft* X 4 

999 9999 999 9a>/1iA(rtf*tft|lir)tA4*iril*tfl(riAiA4)444 4> 


82 















































BUOING * OOBf Al/'C* ° UB Tf’F » 2^0,7U1 ”flC H 7.2 PT = ijqp.qc* tt a J27B.2 P*C£ 


IQQ 939Q9 


o o o o o c < 


AJUJ>i)U/<UlUUJuJluUJUIU 

ira.9 *« c t ne c ftjc 

-t X> A# **, ,*> ty on 

3 C — 3—r-xiTtr^ — c 


ir> tr =»»- a: o o c cr « rw tv 




■V te, U «kl Ik- fa.;fe! U.> fa. fa:fat fa. fa. 

t>irnj3M}crts«o.v^aKc 
C.rwN»r'*'ircc^o«9c 
IJ7j)«rv9nKi^oKtn^ _^> 
ft •••••••••••«• 

*r ~o 'v rvt --* « -f x « v* o 





' *r ** «r K | 


aJ ULi tti UiL'X^kUUiuikUUI^UiUlk' 

«(Va 3 1fCaMli»lC3ifl<ir< 3 r*- r- 

* -3 xt x' r«3^rK9r*-siM'WfO®oo 

* i' k j -r r- a; cr cMg«K .9 ir < ■© r* 


3 3 ~ 3 3 =S 3 if' >r »r jp » r. ir y. r ir r. 


c t c c c c c cotcccoccoc 

U U a k k IlU kkkkk'Ukkkll fa 

3 —« -o tr ckorv^-^-co« o 
t < r- - »*• tr < r- c a. rv. tr ki r tr -f « « -c 

t r*^<X. X X X> X 0 3 



pr-pr tr tr *r «T pr r r p r k *r>. tr»^»r^fr 

o e coocccoooooocooo 


kJUik: UJ fa. fa. mj uiiAikJ kiiuk. kliti UJ U 

^ tr »f c < c K, C 5 9*®ff<V5arr 

<r c rv *r tr 3 3 3 inu»# tr«r « ® ® « « 

«r u" ir tr v. tr tr s *r ia it* ir. *r» *•■ «r in 10 tr 




kUkkkk'k u b tub k k. k> k k k< k 

3trr*t/»^«rvi^-*3 -o r«- r- o #r 3 r -00 

k>I5*tiMir ti. »K. »®^.-*l\i«TrA>T 
O*Vl\ir» 0 K »93 79 39 a» a 

c 

»r. t^i k. tr rr *r -■ 


— — ~«~<vrvivf\iruf\irvrvfVi\jcv*<VAt* 


x* 'd.< i' dUiuaSau^awkUUftkikt'P m 4 ) tu 

•t f tr »y \ c a tr r» yi ir r e -t tr o r- r- 

« J»iT« « 3 OX -B «t » £ X* 3 9 3 

ctr^cr^—xa^x'ac.o—»r3^«x> 


O P ^ ^ KirK>K»r^l 

t t I 


;fa U fa fa fa' fa fa k k kk.k 

a; ft r^tAin 3 c- 3 cmciococ 000 
DCS \ f"*lfUL ftJlf 3 O f C C- C OOO 
| 3 J - 3 t **»«0 O OO OOO 

a - *••••••••••••••*• 

lA lT a r fk > a 33 bivmccc 000 


0 0 0 0 4 


aJ U . 1 oj fat fa fafaUJfaUlbJfaluJuJfaWfaUl 
I C 4 C tl C a. IT CC CMT C 0 0 003 
h« iv o -c *r (V o o-*oib®inoio oiotn 
t caiMvifctc* 3 a « r«- « a — o «• 


< irmv<v-ff3393rftnv:«fft' 


fa. u. fa- fa faj fa- fa- a. fa fej fa’ fa fa: U- Ik. fa* fa Ik: 
tr) — —7 t" 3 - r 9 Mrf1091«(CrtKt3 0tt 
a»TNroicr-i/>cfW9crv»'C«k.t. 

« « « c oar o m ni 9 03 3 o tr run® ® 


■C X ® KN KN r- 3O0D® CC? 


83 



























*E*Otvr» » 49*6 TTvf « «C W l,i dt a <sq«,q«w tf ■ 


C <TOOC C C CCCOC'OCCOCCCCCOOCCCCOOOCCCOOCCOCCOCCCOOCCCCCCCCC 


u- ta. lt> H.’ t u h a u. k fc 1 W bL ta. fe to to to ta. u. k; U: tu <i> bJ UJ k- kMu U. U. k; <aJ kJ U. bu h ^ UJ k. k> U u iv b n u. u 

■**- Ol O J* 42 C Iflrti lO 3 ® J) ^5 C O 3»3»l/'3'IM*»flK100*0(\IJ i> h- ^ ff Ifl N 7 —• .«** 

*V X «* «» » •- X d f*» »■ »** X JMpK T £ C3 4 ~ c r*\ c. fr X ** *V X f- l*» X r* «-Ct>^X>f«-»0' 

u x k% ® ry 5 ti a j\ a c >r\jr\j» ro-ruo 3 •« o o O’ oo 3!Mpninmwort'n***MwONhNirHn3/»fvr\! 




»o ^inininr«nin»n»ninininK'»oini , »i»iK!ininin^tnf« r* »*» »*» *«> ** k> k. 

c ooo^iocooac j o o o o o 3 oooooocoooaoooooooooooo oooooo c o o o o ^ o 


ui >ii tot Iki -Al -4. >1' Ikl «. <41 M 44iui Ui W >U Ui 4i UJ aJlMUJjjiUUi«AJaJ UM IU W w nJuill>11t|VUiUlltili< OJ HJ iiJ Ut 4i k» d. Ui lit tU IU W 

cr »• c. a& »%* c ^,— x < m ir r -t m 3 (r — s? «n «r< « ^-c«ipi^c c » x »»» me -i»u*\<xor 3 j- m ^ < « 

cr - o » or- Mn<i»M«o-ffff(n<va.«inx***^«inrv»'ioin»a'M^^ffi»3 si -• 

u eve ir k « a jcyo 43 arun,cceo-cr*<r^ 4 jrirKr«^<i 3 aKicL 4 .r.ftani-* •*caaaD<C 4 c^^r*<.^/X»^f«* 


fV' k rvm *v r r> K- \ a< n-MMMA<Mn.NAMn^niA(«<n(iv rv^mmmmietnintniMfvnifvniMMMniA: 


— - -*«m ntntnjm«viv(V(wniNiv^Atra mmniMnjne <wmmiM«vfM^fVf««wivMnM>i<vni i^nintmrafunininjMnirv ninj 
c c cooc r e coccococ'oc occococccoocccooococccooc oocccocooooc 

*• t in ^ <v a 4in^3»ninrin«»tfrtiAi- o « ki yi * o i <i n* ^ ce tn oj c «- 7 — ^ 5 l^ioo^Nrw^vttfcc 
a lC®(M*n--q«/ffMff 33 Kl-^<Mfl 3 ^ 03 Xh- 0 »*-**i(n 3 iOMIfti 3 a 3 **«tf>KCOWIOWlOia^«»££ 
:z 3 noot* ••iv'VAm^ 3 iw> n- ® iy o^iMmnifMpni^ininininKi^ x i/> o o£«Kn-NKr^®©® s x v « co 0 1 « 




- - C C O - C - ••••c C C - C e c ^ C " - CC C cc - - c «- C 000 —C *•« C OC 

roooo'.' r-occocoaoooooccoooooooooaoooooooooooooooocccoooo 

• •• • • I • • •• ••»■•••» 

l? U) lUUi WUMiiUJU: UtilUMintllifM liMUUUliuWWUU;iini.'bJkMdyu«liJUIUWl>IUItUk/UtWttl' 4 l ktl U (ilUUlilUkiilU.'ii! 

«* at a» c in 3 n.mm«r 3 •-(\i-oo , «^®o , »oa«ci 7 (ri»-(Mrc^'f > *tn'©ni-CF«ofln»N 3 c^®«ii‘^«-N'CNc 

V i r\i ao 03 X IV7 .KO«Ml * 91 £®K»»«»*C 

c xi^i^c 33noK4j*>3ir3-9tfft!-'Oi»i<3ni3Mei*.sninniC«.iP33c sirn**«rt/<iv«**K»-'‘W^oa£r 

c 

c - r <r x - r *- ®-srrjrntOMn«3 — *-mo - « njm®m « amu ^ mm ► — x r» 


ccocoocccccocccoCccccoocccooocccooocccccoocccOOCCCCOCOC 

14 ii ki k.' k b . Ui U! fc: ki kL’ b l 1 U.fe 1 U.tt 1 U to.to IU W lb U. « u, tk : IU ttf li 1 k II' ki w k< k U'kl W H 1 lb U> ® ki U‘ tu It U U. to to to* to to 
o - xm c £fun»-o**?»>«^wwioin33'ii> «sr®rtN»n«-£so»-ffloK--^3 ^mxMcr»oin«*i«»nxo« 
3 3K<ur ok r- tn mewm n,t» -*w»» xi*-rw£Nic»ni3 nj< —• x tr> to *• o« m**r owa o n-* a c ^ n 

o oo*H-'\i(M«ufV3 3 ip « s® oo^45iniPo^^r«-ML®TO(V»K>« c £ c c 9 cr o-*mxx x x <mt *ny» w * 


3339333S3X33i7333i^^^i»iraMnPiPiPinmipi/'in«'fl£ffi««£fifirKrrrrrKra®*« 


84 
















9A“Jft r.RHCkrt- 




• » • • * -C 

c"IIO — »*» 
r- h- O' x s* •>* 
a «v x: - 




© -*f» • O o • • o 


c- © o «• c. 

• • *o <r» • 

WO q 0C 
f\i 



-7 0-9 

*JHC • 

»^* »o 



Q 



’ _ U U a- 
Oi ~ -« 

a u u. lj 



T © IU H ll tO 

a ra ui r 
»- a: w *— T 


x a x 

O »- 3 © 3 *- 



y©u«uw 


o x* y t- T* 



Or 



J u 


• a ta. 

• Ik 
»-«w 

Jft c* 


Q. *~ 

x x u. *- 


O C U U L* 
2 < < 
< < z a- i x 
<*■ x o c x> c 

DUH *- 

K K 2 2 
2 l UDUJ3 

c »-a z ^ 

HKa»-o>- 
H 2 k © 3 
U«1 

^ 2 a a a 
a o o c o 
i» i*- »-*- 

©nnuj 
»- HD DD_> 
UUOO X» *M 


ia». 
' o • 
IU rr 


ov»*-z WL , 

*«. ax 


• Vj a a a i 


»k o 
f _j ta. 

u.- o 


-» X X uJ 3 T O -* Z> 

ir H c a HttCU. — 
<o x a.-i-jx*-i*.H-oo 
« < u o? <■*»•■« 
u; iu ikj z z »- -* tr ^ 
jj jo a — 

f4N NkUtfA 4 «l H Lf n J 

■ H- :> — ^ Ui 


. O C O X X O CJ • 


H U C J k 


ORIGINAL PAGE) 13 
OF POOR QUALITY 



a 9 o »a 

xj s> o —• in r»* h- r-» 

5 

• H ••••••• 

3 »C © 9 « H « < 

©-anMirxfl 



85 




























































PEACfXR ■ 0088 HI.OCX ■ TlfF B ?7O,60I **CH 7,2 Pi ■ S«8.u«9 TT B PAGE 

RA“jfT PEhFgRxAf-rt 























Pl»CT*.G ■ flOHS "L'JCX ° T>"? « ?7P,»01 1 ,i PT a tr s 



CO 1 -r ^ c— c c a a < a — a •* « o 9 x m « 3 ^ t- » c — o r»» cr gl it 3 

*v m rum wk q 3 «r mm mm r- m m m m a mo — ® — o « m m oj m« «.• <u ►- — mm 

«t ►* «t t- c « tc x ff c ^« a •« a -c am 9m cr m 9 9 <r q am c m cm am am a a 



iw — — x mmmtnxooaox amxrainmaoa amxaxr-aar^mxmm ■» m ® x a 4 q ® m o a k Mr « « » 00 
rvi » *ru • * •• •• •• •• •• •• •• •• •• •• •• •• •• •• *• •• •• 

x r- a « 00 4 x a a a a 4 m -• s m — am 4 a <©m ® or « 9 r* « x ^ £ - 

•c £ xx ui a 4 m m a •* w c <r am c« c ^ r- en n- a ► c a — x m x m £ c x o £ a 

m c 4 a o m « 4 x x m r» x m ir xmamm©i/» — —m—ruin — r»m« 4 ir-^m - am — 

— — — — — — — — mmmmrvmrwmrwmm 

► « am aa k n r» a m x r*. « «o ► c r •« r» a m«o *-m mm < k m ru x a m— 

ac: moa— — — .ftrM^r^mamaamtnmmxaxMmxcor-. — aoxor-o—r-xmaxmacmaaminMaxxfMr-m — - 
►- « x p* m tn m m x —•mxorvr'- — ma •« rwo omoomar^Miaxmaxmxxmcc omot*-m — am — amor-mo*-mam 
mm mm mm mm mm m ru rum m m m — ru — m — m — m — m — m — m — m— m — ru — 

oooomruoa^oodoinmoflomoaxoamo — moa>ruomr-»otnxoxr*>o — 0 o a — ontoomtnoxooaa 
x—» -■ s» am im a a m mm « ir r r- c m a «k x tr tea •» •* min «c m tern o ir a t- 

aa © — «am aa am aa aa x— xa mo r- r— mm © t- r- c 4 o t x t*n — © 


a m o r- ok a a x *» rum m— k a ax m a on — a * m k« aa aa ®m am xm 

mmxmxmirruir— m— <n— a a a m m a m m m m m a 

a a q ft a a ft a a a a .a a or a a a oc a 

a o cr r> a a o 0 0 0 0 o o .-. o c o c o a 

•- *- t- *- *- ► k r- r- t- ► »- t- ► r- t t 

oorumcnc o moo <a o o <n r- r- ntMnrNOhh «t^r^ m ** r» 00 m »- «o r- ►*> *» m m 

3 m m ~ x x r-*-3»«**rif‘ir3oo ~mmoo 4r.44r44r»tD«£rirtf'rc«rmn^hKrira'awi , ir£< i 
rwwaiftiMBmn 30 — — ©hr-oniOffirKs^ •• © fumoKr-o 4 4 a> r- t- rruni©«x©KK©©« a? aa as ru #u m a a ' 

X • •£ • *i • • i • • 1 • »1 • • A • » JL • • * • • » • *J • • 2 • • J ■ • 1 • • 1 • • X • • X • • 2 • • » •• 

c«xxoxxoMMoa>«:ox«oooc3ooa(vruoaaoaaom4nocninoxxo^©^or->t»or^»^OMt^ocoaDO«x 
u 4 4 u 4 a wo 4 c 4 4 u4 4ctr©Lir/urinuir©i;irv'ufiruir^u'i/'irur©uirro©ipu(riMjQniruirir 

89 

























GAHf'A 90NV HATH v e L 8 »'/* « A/AC A* 0 ► I A* n |V AC PHT 6.TAC 



89 




















RE*OlNS • 0088 PUOC* ■ 16* TtvP » 270,801 <t C« 7,2 PT a <»66,‘l«v Tt a 3260,1 


o r>mmn^<vK%ni>mrM(vftnr)riinpmMAMviKii>iAiMNiv«uri'i^nrrr,rini > 'ri« , 'Kiiamnr.r 

►— 0000c30900c03c00bcc900000000900030903cc30sc.0c93c 

a. iiaftaiittftiiftiiiiiiiiiiiiiii^ifiti^iiitiiiiitiii 

k c t c- o o c c r o B' W c * ifi ^ o o 1 9 n> v it d> «■ k. coociraccffa - iTfro^Mrotf.o'fv a. c c n 

(J3TOOOOOOJJh®»^ ; 30*«lflin'\ia‘-trtOflOOMO-t«^IVOflN3W7IH>000/WV3'0 : 3l/'M^ NN fl<'''J 
• c c c coc-c (vaNff^*>*-cc-a;rc"C&oK l Kini84Kiir. air c«t»n^;-och-N^«x/’ci; c a it xs 


c c c c. ccc ^ « *— — — — a c x r- a 3 k k*- m i*' »r »**• -- *v c m if 


« Cr-CCCCCCCCCCCCCCCCCCCCCCCCCOOCCCOCCCCCCCCCCCCCCCC 

U. 

x itL kiUti/dlLli-UlKk.kJb.lxkiUJlLli.U.lLluh.ii.k.k.M.teil^Uk.'UiWtL'Xk.'M k'li ■KU.lLU.i&.'a.te.lL' UliU. 

X--COOOOQ3-J — — 3 5 3 

C c c o c o cc fv»f-»®^«»rtro-«co<y^r^»oac 3 3 xccf"ir^Kace<(M«ooffcfti-i c-c-ir^axu 

• 00 co soo —. — f\i •** 9 3 j 




•- c c. g> o c 9 c cooooooooaooooooo-ioooooooooooocoooo 3 9 seooc.oooc'.oo": 

ai((iBiiiiiaiiii»«iiia»iiiiiiiiiiiii||||Bi l | l ||iii(i»i>ii 

'v jj .u *1 u; a. u.- ^ gj tiJ la; Hi iJ ^ Ul uJ >*J aj iij .u in uaj m hi ^,1 i%) hi 1.1 fci I t > . A | < t > t L < nj ,1 ^ . 4 i . ^3 . t t i iki -1.1 oj .ki i»J .A.; .*: Lu 

a c v*f\» — •»■•«. iv i 8* a 1*11 c c ir « c vi n c t c c it q * <r c —- it a. a r- c i/*. or rv ■. c. k - , c o 

otawq^icoccMooainMfisNoc a 
• a d c 9 *■ c nt n. tv r. *v> 4 . o: <v — — ~tr«riS'®»»strr'r-r-~r-'C »nv«>a^«to-9^cci^r'^-a d Xvficircxai*--- 


-wivaftfwfciv - < — - - «» «; Q 9 3 9 ** v» 9 m •*) «to — 9««iri3 Aina a »n »r r*- 9 IT x 


O. U- UL M.' CU to o. U o a. Mf Uf Ik* Hi lb H< IU Ik 1 i*J Hr IX II' IK W ttl IU lu h< M li> •: I4 1 U Ml M) 18) tt’ a.to)4UIU^IUWUJILit6.'iilii. UJ to to' to U' 4 
ti-u 3 •" « r- (\i q a - wr mN» a c r- » i/i x >*m -<(\j ^ 3 9 9 ® cr t«f*-^o , w»»)CJ?v*»>rir 

►-■o-c-r:i«*-^r'cra > sri«rO , crc;»c«»-trx^<fc«x:o-oc^*^rs»fvc^><ca>of^rvc:ccrir'»v®'«>'0— c— 

I ^ d £ M 7 lO J tT 7in3^^"l -, liO*»lrt«KN«^(fl£CO»."IV|l # ltK'. KUP-l\X3^C7K>C;£jBr*n^COKlC»C(; 

& - ... ..a.. 


<V(vrMf\iiiivivc\.rtivii.ft>N>M r ^i«iri^rinri*irr *"irri<'i»'KrKi«Rir«r»nwi»ii<»r. r. r ki « ^ ^ k i * 1 r ki t** *»-. •« 



J 4J 1; U bJ liMil tklj taKhltUiAJUIUIklHIWIDtiMillUlllUiilMlUWWUWUik/lifuJlJkilOUjU'AlWU.' UJ 'oJ Ui U.' to 'oJ oJ to «fil tol UJ jo to* 

-»i» 9 ?c — c-. <v-» cqitc 3 «xki - 9 9 k> 9 x — :*sro»>err\ier'* 9 ir'c o a a c <v ff a- 

« ^ - ? 7C -^CC?C-X»fl||/INN-X0-.3J/iH*{riIiKNC0«X-1CNrtrtX = O- *»7®OC^7^T' 

*» 3 x^ror t(V 3 /yff\c««c c o —■*-—#toCV»*9999.®.CA‘«*c — -* rr a 4,x>&c< »-fv«\.i\:mrvK*3 x r- c rv k 

a • • ••••• 

f\j— <? (A 9 — — z* 


C- c c c c o c c o c c c c c c ccotococ COC-C C O O C O C C C C c c c c c c c c 


U ik Iki k It Ik II h. Ik' b b. Ik! k Ik k.h/k. Ik k tklk Ik’ hi Ifi k bU. Ik k. Ik L kklkHlkiikli it to to U to. 

x c c a o t> o t: coooooipKimd «0^7tfi4)«MrrVK>3007 n « cd 3 ® ru -*i - ^ -n -/i 

c t ccccccccccca o 0 . dcurxftirixaa - *: o cj -ir*-i*n.- 0 cr^toA~cc >v x x -e x r- »- o - x 7 < ^ 

t o ocoooo x-> o o oof\i»\j(n»o-'iv>or*>3r.«/'P‘^e®flf‘-»coiMO-«fvio-i3 -7 cf'xi.nir'X l ^iri/>iPin-c 0 x f' n 

f C O O O O Z SC O t>Oiril»«©-a-0*a-»*'**-*-M'N*IV«lail»X»^N»-**4*a-«»a--***-----«*0*0"-0-«^ — 


&OOCOOGOGOOOOOOOOOOC OOOOGOOOC.OOOOOCOOOOOOOOOC OOOOC-. c 

uj uj totol tol AifiuJik}UJUiUluU)VUIklUJlfilkllfitiJlkltkJHlUJItJklUIU;i3«LiWUJlfilDlklUj4iyUkJy4)a,U.ilk.'U.'lk)uJ OJ 

etc c c c c r*- r*- — — c a- *-f\iK*. c r » x 9 r k 0 — — a iv»nirx.*ir^-a*x«x^ 0'0 ® — cw 

«i c c c c o«r 7 ^.-tfir*£--o»8Hyiri»‘«Nirr*-3-'M««0»*urN.«i3 irivxa 7 £9 cnikw^Kr-oa crwxir-oo 

• c C o C- C C -KI7XC77NX7C-'-«OK»8M/||C C* — — MI»'^l^37337375iriririrXX 




C C C C C C C CCCOCCCCCCOCC CCOCOCCOOCCCOCCCOCCCCCC c c c c c c c c 

to. 1 to to to ' to . to* to to to to> to> to toi to- to to to to to* to to? *. - to to to to to to to to to to to to to to to to to* to to to to U. to b to to* tot to to> 

■- o o o o r*» — o ;*• ^ - r*i o* **•*«» r*» 9* x 7 -o rvi .0 x -7 -o x, x ^ o n 7 nii#>ni 4 ioo'-fu» fc -o m 9 

x ~ - =>oc. — *r*“» 03 9 i/v*i-*<y©<* :> 9 o « c 9 — ? «ih 3 — ;** ir» -* 9 ^ c — 09^— 3 -*i»*»»i*x>r«* 3>3 — © 0 ^ 

00 o o o 3 x> o ^ k kn t) J'i/'h-fgintoofv>o»k»r*i 0'07 o a x 0 « o 7 0 c t >9 9 00 0000 r -* -* »y Ai ^1 


G Z OO 3--.^^--*^ , VMr\IX»inrt7777ri#> N .NM»««-*-a-«*-artllVfVIM'MtolV«JA|IVlAK'iAf*»'0*A!A!A'Arf»«0'A 


3 O O O 3 C O 3 OO 3^30 0 00000000000 37 O 000000000000000*3 3*0 00000000000 

• 

^ ii tu uiiJ «*J >aj -oj to to* tooJtoiu.*tototoUJtotkJtotoltoiujUJtototototototototototuJlkiikJtoitotouj-oJtoQMtol'.kJMj xi 4i lit 'u iu ui 

r- x a c 7 a 7 j jr r »k r- 3 7 0 <iv 9 7 k o iwx ► c or-ftoW'-«oKir> mv <-> 7 ma «c 9 c - -- ►fwirraairr. ir. /> 
<* 7 a*'v®tn-C iriX'»r»^*r-c.x:arruo—*r-x>oj*n®ir»irtr*^3»x>a*ftor^«-®jr‘--»^« 3 xoanxjiKXwrw^ o o ® o o c c 
t_r» Aifvc c m 7 a a. ccR*xxMrco«'aMMtfcK'ca.a0c«<c.h0(inr^ctoq(uc9 3 — — c c «. k w k. ^ 

a • .. 

iv rv7 •* iv* *v in. <v »v it X *r* *- « ® ® -c 1 ^ a o kwvmh »v - — O' tr-c a a <x 


GOOCO— >0000^<^ »*OOOOOOap»»«w — — — OCiOCOC OOOOC C C C C O C C- 



X C COOOCOCinSBX^ XtOO 1 |»»> «M0K»Oir«~<««*4C7h-9 0 O* 1|(MI»D7C.|| , 'M£-X 

c c c c o c o c x ^ 0 ^ X 3 a iron«V'-7 - mo 0 t — 7*»tK7Ki7hNffMrr - cir* r itn^u>*»* 0 >irir-' 

« o zo 00 oc »o O'^ootfxc o o*o«m-k 0 «ir» ® •<» o»>- ■^n 0 «xc/icoiac * 


O 3 O O G O 3 (Am 7 0®-4*4**^5Otol*.-»-*»a«|llilVfyi><IMftll^7 »Ar*MAM-<»a-a7 0 /l V> 3 7«A«l^|A>A*A-AI7 7 if) 71 


- - COCO Ocooooooc — — — — — c OOOCOCCOOOC C C e G. c c .. 

O OC OOOOOOOOOC OOOOOOOOOOOO 3 0 0 0 0 30000000300000 oooooooooooo 

• ■- 

toi «1J Mi to to to’ Lkl toi to to to to to to lif to toJ to tu toi Ul Itf to tot 07 tol toi to to tol tol to to* to to tot to tki UJ to to to to’ to' tol Ui tol tol to to to to to Ul u; U3 
X C C. O C O (A 7 AJ7OOITOCCAIIA07 '••^ITl09O«^0<W^Or^0trAiAl0irr'W^0 JXCCITO 3 cm ftl « - C 
MCO/V0^0m700®<O7'‘®r>f*l*«7O^*»AOin»-lXtf«0rt«a70K)0B7l‘l3NN7MP7— oortin fc 'ir^07'tro 

t a <7 c « *-c fv#vfvp r, »vi7 tr xca—> — — Kiwir®K*»ri^ — o & c n r 7 7 x ir f r c 0 irx - 

CL ••••••■ ... . ... 

0 X--A/AlAA,fVO|Ai-X 0« — — — 777lf#7^»»llkl--»a-()>0rr?»kllA77^-'r-a77r0 


C C C O G C C CCC t- C o c cooccoooooccc o c o c c oooccocooooc coooc c ocoocc 

• 

u.- to to to to to to it.' a. to to to to. to it to to to to to to.* to to to to' to* to* to to to to to. to> to to to u . 1 to to to to to to to to' to to to to.' to mj to to to to to. 

® M X10«>irk«® oAM7l<l0!ft«ohO7O«47l9O«Af*IO««ONl«1««<a«0>«70tfll^O0007003 XJ <7 - Al 7 O ® 

ac® »«► oir c 3 0 x c aicR'Ncitnoaj3 7 k ai *i 7 — ru *-• »* i»* iux kw m 7 » mai 0 - 7 

« <7 ® o •> m 0 0 00 r**'® v 00 oooooa4«4<^rui^n»7 910 0 0 r»« 10 o o ai 9 7 lOiO 0 p- k^- c 0 0 o«ma 0 0 

® •••*UAI*»IAlAlA-|lA>AlA'AlApArtlA9 7 7 7l9« » 9 -7 7 7 9 9 7 7 7 9 7 


90 










































•»•!» **»rb pr» co» a-iP s.ce c»«*u o»te/P8o p»ip/oto p»oe/pio p-ob/pto 


a 3 9 a < 
■ oooooo 0 0 0 4 


tUUklitiUWu;^4JMlu)UJ 
ino <« to © m cl o ^rvcocooo 

? a « k 4> 9 o«CMn^«Qoo3oa 

K a r. 9 *<KK ► t K1 o c o c oo o c 

m « wnea a a <c a fw c c ccoo 


M^^M^OOOOOOO 

ccccccctcooc 

*»-**-«* *- It ' te.-U.ia. *.• to) */ to! 
rt-Oi^KMftlM»4|^g OOOOOO 

c »«r 3 — x. < ip r. c c coo© 

w«i-ini9««oooooo 


rtiofv © -c xr^^c c. oooc 


‘ o o o o c 


0903 3904 
oooooooo 


v rw a o 9 a^ c « n mit a 9 v• p c n 
c- a it io « orw-ot orf^oo — 

^ c *r 4.«-»-§o<x:©r'Crc:tna3 


4)U'JKlfW«*-9g333 


>0000001 


&iU.4HUIL'UlLlil al W K, KJ U' h'X ft) K HJ 

« c» fv. j ir r tf:r- a h c. 9 »v 

f- ’«*£-«« a r « - «c<9 9*ir*-M 

9 « a ip « »p o y ^is«-4**r^©<9^sr8«r> 

-• ry *o io 


fPK-Kr. r. iPKirpmKi 

oooooo o ooooo 


UJ U-'aJ bllL) UJ 'd. tiiUtUUlbilHWiaJtaitlltiS 

ft c ^ / c a.f^ap^coiT'-cP'csar*^ 
9©t x>« 9'Mr-r^<yr-r-rv»fv»n4ooo 
r*' it x p* a? c rv»vtoK>3Jbr-c©9*»^ 


9 ?? 9 9^ s^inririrpririrprr 


fp*0^»PKIiP^>PiPfPH«)9H0iPiP|fPM«lift 

c c c o c c c cccococcccc 

K u u U U t li u b t.' b. lb it k it It to.' to. 

* rv 9 « 9 - 7® 

M‘rc«e®»y99999cooc 
<*• — ~ ~ ~ — — M iivi(viuni 


P 9' P r. K- •"•0*0f"t*t***‘t0*0t0 

CC-C 0COOC9OOO0COO00 


itlU-AlklUJkUaJID^UJklklUliAJAJU; It) tti 
lt> 9L < IV & |OXK90*'»>=a c — to to 
c o (v*or> 3 9 inir»in«©«<cr^r»^r^ 
X < X < X 4 < X4X44 4X<X«« 


O C C C C C C C C COCC C0430C 


*- c 0»f>iP«0O--4J®OO9©t^0*OO 
* »iTft o<va r* > *■ ««* — •* *o * « rf» tr» 

iP|P3 9PtAPlftl/'P^«OX» fc K» , ‘> fc 



*-«••» — fetotoo.ObtototototofvtofMto 

©OOOOOO D c o o o o c oooo 


^iua.ikiAiyiiitjiiMUUikJa.^ ■*’ *) toJ ■*) iy 
if ir cc ki 9 c rtftc C9 4 o r- •% m 
CO C «N9*Vin3N9 ^ IP Ol IT to ** •*» 
f P 4. O (H ► 4 C CRlftjrir4K®C 


9 O 
l l • 


c- <• oocccccoce 

i r C h- (T o IP o ^ C OOOOOOG 
^ ftl 9 Ph «lp|0pcr**c C OOOO 
£ 9 ^ 9 9991000 OOOOO 


t rif'jipft9ff9»«NiMcorooe 


c c c cecc — — 

©oooo ooooooooooooo 


i9k)u)it , yyit>u. , itryyuyi9wiii wif 
c.f'intoiPiriPotroinp^ooooo© 
O 9 »0 « 9ftlPNPPPPOpOOO 
P‘9lf4(rC4»'MP(t*>9CIPQ9 



4 ir o r ai 


cc occooccoooo 


to. to to ». it k: W t. w h.' kJ It t 1 to to to to) to 

ftiftiepiitop^flApo^poon^*" 

If *• IPCklTxinCAlO * to ~ C* « 

99 a x> o- * 0-013 a o©«^bo**»» 


to k> « V? 




91 




































«t»OlNO • 00«e HIOCK » lh« T T r-*P ■ ? T ft . ** 01 ►1 ,i »T a TI s iSe'J.I p* 6t 


c C CCCCCCOC'CCCCCOCCC C C O C C OCT OOC- CC C OOOCC.C ooooccocooc c: C.OOC c 


■A U lu h.' W u. ti ll, k' d; ^ k tu ki h.' k' hL k. Ul tki k: lu u.' k. hJ U; Ul U I*. hi h.' u: !i' k' kL h. bi u lu k. u. u. u b‘ U' t»' lii ^ U tk U. u 

J - — rv » <r 3 -* •* « 

— ;r> «* r*- -o » r/it o » n.'v 3 - iv» ►> ?^. - v x fiNfiMirtv^vc' 3 oo x> o « x o it ^ «: — x> ^ ** •— 

iT'XiAin^ir x it if» x a 3 — -*'V-*»**p'V'V 


KI|P|K\K»K. K1K\^W«P|pr, frtnrm«r^K!KlK, *»' 

■JOCOOOCOOOOOCOOOOOOOOOOI OOOOOO oo O O O C C D000000000303c00 = c 


<U‘4lluUkl^iii.uj^j(UtU^uJii J aJUlil 4J4.0.' UwJ^Uu uJ oMaittihiu.iUtuaJUUJxl<Jxi«iailu.i i x I omUJiii4.A''.ubJUiu;ti;u' 

— ft. tr- oacx.oxoacfvaoo'cr' — a««»Mrc4:'ai»'» r aKicRj^o Kiir»"arh b 

u. iVc it **■ -c x 5c»nn*iirK > ^o99o «r«*a)>-r^*»r«r^*« , <S47'«»n<rr»«^ ^rvrv — •~ooeo-a.«»^»-a < x >c r- *- 


•V •»■ fll IV <V IV K, ’*k*l«*«*irK>*^f'llVf«Ajrv<\«rVfMftif\»<VA<#M*»«* , :<Vrvr\; — 


»^«.^(vr\i<Vf\)nm]rwrM'VAjMniAi'vnt'MniMntn»f\iiMntnnirvirvif\jfwfurwM(v^niiV(\;(vrw(vnir>j^ni<M'Vf«Mf\t < \irvj 
r C. C C C C c- c o o O C C C'COCCC ccoococococcccooc oooooococoocceccocc 

t* «4 fa.> *< te.- h to. k> *l» tk- *• fc to; tx ft. * *• *, to fc hh.|f kk kfclklfct fe k k kkkb kt II klUk k i hkk H hk kkk k U 

a a ^^^^►--*(Vff^e 33 «--xar^N» 3 ir'Ccoo^fviKu,»®-'-i»tpi 30 MqxhcfwfuKiiPK'?Mrinirir 
a 5 j%ox» 3 9 j in r r* ® a o»«ra<y(v^wrnrtrt' 0 '^rti 03 f ® ® ® x ® c xd ® ® ® x 

u ...... 


— — COC »-C«^^CCC»-COQ--C-«-<COOC C *«*.--C-CCOO^C — — C OCC COO — 

Q C- O O O O C-0000000000000 OOOOOOOOOOOC-OOOOor. O O o o 300000 c_ooooo 

I ft I 119 I • t I 9 9 t I • • • 

^Uttfkik/tUkfiBtditfkitiiti/uuwitiuuJ (ifkiarntfutufeifelkikluiL'wiuiaf WkMuiuWbiiinticaJkMiiWta/ufiuwiiJkMJ 

■d M 9 «)« < ® 31 T C V C 4 > 3 V> O IP X X X 3 (V^-»*lXMCKKrttCa'«K 33 f« X <NJ>- *- «Sr ® C 

x:'\j»-p^o—tno39»-o4» ■oi^ir»3o<Mi*»^*iPio3rocr»'jm»m“r^oK»f>ao^«r»f\icDo^o»*'-»i>t>‘*n'OK»»^o 


MC O 3 3 I- 3 ■« « C 


w«m«Mr-crt 9 fti 3 ma 3 cxrwi 


1 -k.Bivin^c — c - 


«--*** — « — 3 ^r*»vo“m“»*-- 3 ^- — ** 3 — — m *■•*»*» ~ o-n/fnotn — — -►bum--, nm*- m* — ■ 


tlCOOOCCOCOCOCCOOOCCOOOOOOCOCOOCOOOOCCCOOOCCC oo ooocooc oo 

ta. «U kL* to: UJ to* to-- to* kb tv to' It' to. to to ta» to to II k' h; W k. 1 k k k b) kf k k k k.' U b.' k.' k k. u kJ k> kJ k IL' Ik' ki kJ k> K.' k' k k to to to' »*- 
0 «m 3 o®n(mo^ofvm®>«^«*< 3 mmmo«®® 3 C 43 <(r**w 3 ocfvniem>w 3 mi 94 ««« 9743 tf)^’* 

- NKmkMBNCVN? - « (U« *- 3 (T M*» O « m ^IT C <W (T O’ m — © « ^ ^ 
A «NC«OOI\t3 9mt04l >a -r«-(>‘h‘««9C>(VM®««®00>mO-«(U33 3 3 ® ® 

3 3333 3 333 x 343333 3 mtfimift»rirmmminir*iriri' 9 -o«««< 9 « 9 ®KK».NhNk'»*'k«®«* 


92 


















3JNV^BOj^id iif'nVa 



































































Reading 88 


t = 271.50 sec. 


ORIGINAU PAGE IS 
OF POOR gUAHTJJ 


94 



»EAOlN(J » nn»8 BLf'c*' a 170 Ttur a ?71,?01 m«c*- 7.2 PT a ft a PAGE 

0*xjfT PERP<jP***NirE 
























SPNV st C“ vf L S '/A » A/«r C TvAt P>T fe T At 





wm wm %i 




X m 




— e 


x c in im *001 m w c m » « — © a< m ^ ^ ► m r- it rm r m 9 » c <i « *• »- it 

®tO COST <r O —• O « •»» •« ^ o N — AC M9 ON 9 9 9 N 04 O — •*!« « ? N M *V O 

x m- xr < 9 n 4 k 9 «9 c*n 0M «(w • 0 ® •• ► - n c oc ai 9 0 9 0 « cv r <v x — 

*\» Al mi rw Ml MJ m <M ai *v 010 ai f>i 0 A# ai ai 0 0 a# ai A; Al r* ai aj f\i ai ai niAi aj ai rw mi Mi mi 

H r O OO CO AI Al IT0 0 9 •*« *9 V> 0 0 9 9 0 MC 00 3 N AlIA «-• «0 00 ® X- 

XX tr in Aj Al o C 00 Al Al MV ^>9 OO 0 0 *- -* 9 9 9 9 XIX 00 09 lT» IT 09 C C 

-_> 99 99 0 0 9 0 N N 9 0 > 9 OO (9(9 (9 9" 9 9 00 "O X> ««•« Ml Ml Al -V -* - — —• OO 

(-'.•• • • • • • •• • • •• •• •• •• •• •• •• •• • • •• •• • • • • • • 

3 00 0 0 00 0 >0 0 01 *0 *A 00 99 10 10 0 0 0 0 0 0 00 99 09 99 9 9 90 9 9 

A A* a; ai \ A ru Al a» a» a n AM aim mm mm mm mm MM A2 n a m mm mm mm m Ai 

0 <9— 9> X 9 O »0 — <0 — c 9-*- Ml 9 — 9- — 9- 0AI X 9 X* « O© 0® O 0 9-9 9 X — 0 

- 0 0 0 0 MN 9 0- *00 0 9 OK O0 XX 0 9 (AO X Al o x> 90 O0 09 9 — <*\ Al MJ 3 

-i — A# —i Al — Al O0 CM 9M 9 M 9 M 9 0 9 0 99 <99 99 C 0 C M «• Ml K 0 C 0 90 

< 00 .00 1 00 0110 00 M0 M0 M0 Al 0 At 10 M0 M0 M0 Atl0 M0 M0 M 0 M0 Ml f0 

IT 9 -0 •- 0 O — (9 (9 • « OCC «> •« 9- 00 r- 9 9 S IT O Al C «M CD a K X 0 ff >T *< 

Al Al Al Al 109- l/»0 « IP 0<T 0M K 9 *09 tfV 0 lO«-* Al <9 M4> *• « *0O 0 O O 0 09 lO 9 

3 9- « K> x X « X OC X 9 X 9 X 9 X 9*T 9 ^ 9 10 99 0*0 O 10 CO ©X ClT C 9 O ^ 

-0N - «90-.U3B9 0®^0K*0fMOi09»M©0AIO9*r*M0r^0«9X»0 — -»l0OI00KiXC0M|9r-O»0»09O0Mi»0 
M • *M • • • • • • •• • • • • • • • • • • • • •• • • • • • • • ■ • • • • • « 

X *0 X Al 0 9-30 01A XIA 90 00 9 X 90 X M Al® 9 9 00 Al Al Ai —• -* 9- O Al 0 9 

XX XX 0 X *0 Al Al 9 O Al 09 9 9 9-9- 9 K 9 3 K0 XO 4) •* X Al X Al X© X© X 9- 

!\l« 00<03«304> 0 « «09 «0® ^M9 0MO0^-i0^M0-00»«»0«00i«0-K0^® 0-90-O0 
— ^ « <4 r •• M M . A# m AI M* Al AC Al Al *0 

0 9 MICA 0 9 0 9 -€ 99- O0 •*© XO 9- X IT® ©9- X AC — MO 99> 9 C X9 X — 

9 9 — O * o —• ^ /I mr- X*09AJ9’0AC!/>AJ0X<Tl9f , -’0tX)X9-~«9Ai9 OO 3 « 9 A(V 09 AMN 9 MS 00 3 -O Al ^ 9 « 9 
K - 0 0M00M< -«MX O AJ9- -« Ml O — A 9 CM0OM99M90M9 «09«0®00*<«0M90M9A-‘X0**«090 

Al M AC A* MM A* Al MM Al AC Al Al >0 AC M«« (V Al -- Af -• Al -• 0 •• 0 •• 0 •« *0 —• 0 -• Al -* 

O 30O30OK0 OMK O0OOOKOOOO*«MC0OO90OO9O®3O9OOMOO9rOM0OO 4) OM0 O 0 « 

0fA 9 X c K M9 910 9*9 9 9 X9* 9© O0 09 0O 00 00 9© 9 X — IT «C9- — 9 

^ =9- •* 9 M 0 ©X *H 0 010 3 0 com X AC XO 0 -* 0 0 0 3 09 9— K *• OfiC X9* 9 Al 

ON- 0 9- fcN OO N « Al 0 AC -4 9-9 9 X 9- X 0 0 o 9 K0 X 10 0 0 0 9 K0 9- 0 0 0 

xmxmxAixAim— m~m««9 0 .0 0 m 0 m m *0 10 m 0 


aOAlAlXOOOOOOCOC OAK-9-4 
w 003 0 « : 

4>MM0M M SA0(D««*«aN r- 

A ■ • * • Ci. • • • A • • 

3 4) XOXX O M N O ® * OX® 


- ©99i 


• KOKNOK 
r^ao39»»0^0 
OMM3)NNO.«. 
X • •* • • X • 

OOOOOOOAM 


9- A 9* 9- 4 

9 3 0 0 : 

0OMMI 


3NNOOO«SNa5MM4CNKO5KK«Nf-0KN«00 
' 9 9 3OX^0®3O«r003KKD003003'4)4S 
>9 9 IDM*SI\IIVS««!SKN (DOO 099 ® M M O 3 9 
• •X • • X • • X • • J. • • X • • X • • x • * 


I =» 3 L* 3 3 U 3 3 «_• 0 3 C0 0 «J0 0 U0I 


96 


O 2_ 

























nikPM hol“T sinv m*c h v*l s */a <1 knr . wo*T* 



« “ or a 4 a a a a 



O « tO ^ 1*1 

a- r- a ^ ^ 

m •« *v fu ai m 


4>« o -» 



r» to 
rt m 


« ^ o a 


o m a — on c n a N am n a o n 

9 9 ® o a » a ^ ca o a a o a a 


irw n <v mm mm mm mm mm 


a a a a m o a a 
mm mm mm mm 


— aa 

m rt m m 


am a m 

o ® — « 

mm mm 


C ■£ ai*» 


<vrt m rt 


IT r*. 
— a 
m « 


c m 





rvc ►■ o iv ^ a e c - -a a— rt 9 am ac mo* m e 

a a am v a «ir a a «o »m oa» oa or « a am m rt 

r- m ® rt o-a o-a —a m ^ rt o ma m rt rt ** rt rt r m mo* 



9 *n tn o r- x xmrt—rtrtrtx anart««mn*^rn«ioa»iftartonaoK« 


x a- m rt m <a a -0 9 9 tr lO-a « ® «D4> ® a m m ® r» ® « ® *- 

rt fin am a rt r- ifta rtrt — - «« m a> 

-* «n m tA K*tn-a in**in^ - aif>*«aa?»»®a>nair*«oa**-«M»toio®-*iP- 

rt rt rt m rt rt rt rt art • a • a • a • -c » 





■p m 


a- — c -*® -* c -« a . ••rt —a <c m ao 

nftiK o«aa*oo«ia a aataortoaKMMea-* 
•«»a x a- a a~ ® a a w a k ■» a k - a w« a kpmi «c < a« 

m rt m rt m art rt -• rta-* a— a rt — 


c m o o rt 
a rt 9 

o in o 



a ft 

o o 


a Noaino® ni oa « / a o 
rt ft rt e a ® ® ft> o ~ 

r» o or- mo m ■*• o rt m 

• • • • • • » • Uj • • 

— a rt a m« m-o * M r- 

k; rt m m . m 

ft a s ft 

o o o o 


/ a a *f» 


motrmo Tivoain 
m m ft. i - 
•» o O rt 




o a 

C.' tf> 



-onn 

a o c o 

IT c « « 


to 


a»a-«>****-«o — — ®a^a*-®a-a^ 

— ^•3rtrt^oor>r^a-3a-a^ 
nnomoo-^maaica a 

• •x • • x • •I • • J • • 

mmartrtO'O'OOiO'OO'O'C 

X fU<<U-CXCX-«U<£ 




O O o o ® ® cr ® ® 

7 C « 7 er c X « ® 


iu rt rt > a- a- 



® « 


97 
























9E4C!nS ■ 00*8 "unC# « 170 Mb? « ?TJ.H0« h*Ch 7,i> or a 'JOb.T'JO TT a J?b«,7. i>*Gt 



nwi*irrnM»Vft»wr»m"aMK»n^r^nnnifcn(^M%(yjvf\(«jwr5r. 

ooooooooooooooooocooooocorjcoooc ooooaooooO® ® o © o © 3 o 


iUUittJMili^itlJUJbJt 8 JAJulUJIiJWyMl<*>iiitlikUllJUuJlilltlttJtlJU)*l>U>ltnUtUlUi<JUJU) U> W kitUUJiJUlUJUJliJUi 
c c e. oo c c»n <7 rt »< -* it. ^ t » m c tv re 3 cirt 9 ir 9 r^r^'- «^<c 3 c< ir- «-■ if* © »* cc iv nm e o ^ 

C iOOOOO.O^M»^a 3 « 'V N yi A) ^ Ti 3 1 ^ J /I X) O q O — U"l 3 f>J CO 4 X IT r- » — l/IJl 

c c c c c c caAi«jew*--co-ctr l -'-«ccnmni»»< 3 irffff c^aK'-iriwc tv# o k*. <9 ffcccCN^^c^Kc tv 


c c c c c 


- 9 > ^ — —- «*fwMatvn<tuiuri 3 ar »r i*v iv — **- — 9 < 4 it 3 a ^ ^ r r k; ^ - tvra 3 « < 


c c c c c c cccccccccocc ccoccccc c c C t CCGCCC CCCCCCCC c cc c c 

^.tLhJU.tLk:U.k:iL'UJU.'U.iiliiViV k-U.(ki4:kJVItUti.tilLbJlLl».U.Vk:V > lLWU. U-b-ll'k U.U.kU U Vlk U, U. 
C- G C OO3OW^OO-^9N3IKNmMrv^« l /l"yiirirh0-.®P0«N^0rtMBO^3 *0 a f" > 3 3 IVK1 » -O-l 

c c o o © © c rv k\ » a « -a — ©o***'—e.oa c 3 3 r ^ x c r> 9 irctV)ft)(r*n»»'«o‘ k- x? tr> tv — :r - - it tr < x 

ooooooo——^t%»9»© 3®Brt-n)«mnirtMiii/Mixf*«V9m9rnaMnnio9rt^®i/'int>i/'J - 07*009 c 


- 3 3K-919*9 > 919iri«r»»l91K‘l»inMllHMVMVllV«r»IVIVMt^HJ<VMV«gft 1 WftJlMriHinM^Ki|»Mfl|*fOW91Kll»ir. mKl9 

— O :■ O O 3 3 a O 3 O C DOOQ303CCOOOCCCOOOCCOOOOOOOOOOC 3 C C O O O 3 o c o o c c 


N te X |8> <ti Ml <41 X ■kJ aML'ai^AitiiklNl’X-kJ ^IliJtaiUiaJAl^idlttltUUiiii UJdJW4l«J'UUiUJIU4lllla(iLllittJikM|J4ltii<*i^4i^.il<l< 
3 99t3P*rrif *®9MlC9CR(9<lf99rW(Mri<‘|i«qchM»l99a-*9®*.3C -C — -C G — <- C IV I K\ C C <*. 
-<C>'MeK7k«99«^*flia»»»ll»9»IV3 C - !<tO«9l*KIXin)Vir^9a<CXXi/ia/030-«3tfkin^t | ^^N7H|ft«l 
• agrc 9^t^r>,M*«j94*n*>-^K(mi»urMiicc-i»’riP9K*Ki-x«icii9ifa a^teir-rvincter-G — 


x. c — — 3iND39ii'iw«<«<^«<9<4a]4M9aainrr>'i\iQ9i< 


• mMmiMnina<VfVM'VllVIV<UA8lV 


1 3 c x 9 « x 'm ^ a r"»*r»*t.'\iir»0“coix»9-rtX5.c ■anif-(\Jio<iTi9MoVr.C9*.'V-o«nr-Boj»39399nj9 3 oti 1*9 x -o 

*- O' ^ r* r** — a ^ ir atrxcr — tv — »vc-t9r''tr«r©c oiv 3 3 r r k- k- iv c. 9 - «c a iv n r n x cr xx9e**ir- - trw x k- 9 

t *9 "T 4? ru .1 #n 73 3iT3f\i'0* - J9i3aNNx - mo — — — — Aiir-r^mm — r\if-sr»rucCT'»o — o in « x> ir a — © ki o o cr* » 


3 x — — — — — — — — — 3 ^^►t*-»*-«99---*-*f*'9iw»»i9nniv^ni»*a««*®f*«39i^9i-»vni»^ivoiai---<wi* i rm 


rv, a \ n iv a tv »\ tv*te«vtvtvfv^«nmi 9 »»ni*'**}f*imi*- 10 * 991*9 **.*n Ktmi 9 >i**rmm»r»nmi''r»»'B*vK‘p**it*» # '**i» r :«^«rK'•*■!**■ 
— .: a C w JO^OOCC C0000 3COCOOCOOOOOOOOOOOCIOOOOOC 03033^ 3 © 00000 

© 1 

J U Ui-fclttf Ui !•) X ^JlUIiMdAlWIilUlUUJUJkntlkJIUtiJUJMi'XliJKJhJ^UMUUiVUlilVi^WMIkiU . 1 U.' V iu U lt^ >U ai tU'u.' UJ Ui U.' 
•« V i|"C|Ail'MM^3XA'tCX93*-C\--9'C3lfX3XCW-3q|l\aira-9r(MA*M>3lfCffA<VCA9h 
T *8»/J e •• 3 -T 3 3—00 3 : O — X>C9'r>B./'*-rt - «0-37ir>l»19tNNoOtJt)KICMA«fiOC — =J *: C O K1 J h t T 

« 3 4 «. St C ivctf' ir9ActrccC-«-*'-MVrn333X*8-X» C--'> f 3XtaoC-AMVMVKO/M^(VK' 


"V — iT « 


« a o* o* 


AJ M »W ft lV IV IV' IV 91 I 


v a^ v ,^<gA|A i AiAtlV«VrwiM'\H>|fgMNrMMl\inm9lK)91K1>«1fn9)9l9)K19>9)9tKirOrAKiK)9l9i9' 

c cococcccooocccoocc c 0000 c ccooccoc cocc c cc c c cc 

te te te te- tei te te- U. te te te' te te it. te te. te> te U a k V «b‘ V- ii k V V tt lu k V b. lb tk> U H h. V h te.lt.te. 

a- vouuoocoooocvmiMrf^oifinvonivr^ - m«9909 09«fV(MMr « a o u 3 xr* oN9 3 9 <v ai r^ji r' 

C c c « cc cc c c gc ©a - «*•'<*©*' r** ir ©mirtvcrc r^o-ccrtfeamtvrtcr^cc — — Khutaccirt*- x a 
b r - ooor:ooooccfV(Ain9o^Ai-iiAinM)i/iK®«««flni(MAo^niifl'Ai3ii»/ininiOi»tf'intf'4it)XNN'‘ 


". ~ O G* © C © C- 9 © © C *T « t© — — — — — — — w(VMMV3ITCKK» 


MMVaiV»VIVIVaiVMVafVfVIVIVM«\A.''lA<M«IIMatVJMV9»r*f» f '»ni*'Kl91»AI»19 1 9iKW^K > K'-'r^9>fr» r 

COGGOOOO OOOOOOOC OOO GOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOG 


Aiitl4.'iuu.BiUi^a>UMiJitJBJ , t. l XaJIUWtaJkJ .AiteiteliuteiUJte.’teJtalteluJteiteiultelteJUlifcluJteiteltejtelUJuJteJwjUJteiU. Jf 
KXccKmo-rva;3x-rK'-xfVciv9cc^«9a393iv9)K^M>cc9r'9iAX3c<tcr^nirc 
<1 i' (Vi fu X 9 « =y 3-^«IA*ntV»-C9*43<W«9*4a4>fteB>—Oi*OlAC«-CO(V«NXiAl*3Xir t)N 9 AIJT' X 
► Jta X C l9«'-(VJ3XC<-*'CO'***-339Cir-t« 90C-M9339aaiTiri|Vininnir^XXXX 


a <v mv m (v 9 ^^mmoiririnmrtrtx c t cr 


M V(V\JtVftl-*VI(VlfM(VMVI\l(Vl'V'\|IVnini(V|('l'V(Vni*n»A9Vi*V»*»rt9HH9»'*V9l»*ll»V9»9VW9Vinini»»9V>A»ni»»9V9»9V9> 

c c cc c c c c c c c c cc c c c o c c c coooccccoocccococc c o o c c cc c o c c c 
«. *».' ti. u. te rnf tv te h. II 1 c L' u B'U h 1 te/ te te te te. te- te tel te te te te tel te tel te te'u. teteikHkiu k te te. tel te le tete UJ teJ te. te 

C -VO © ® *T X G - iV.-AC-^K-rt^OXff X3XO'.-wi19CCr/<(VirMr3-KWOr«l # iyifl>A3)»\;4NC.9-CN 
n ; : r oooi'v-'vxcr C*-N>tJSM>cX(P«'-J«o9-> osoN5XiViN-«xciv--ii)\3 l nti*i3X«K 
c <r ^coo^ixtMDxr xx»9ix9Ai3in<r90N'V'va»*j*»3xx<roiv9inxxir99C'a»*-8**f-«iv»nrt93 

C GOO© — — (V !\AI*0 9I9| X 3 3 9 IT © ft X* *■ c — — — — — —rutV'MIV/rVf\ltVlf\J.'VJ ,# V/rKV*»**rK) -A -A K1 *A K1 >A 


— «- ^ IVIV«\fVlVniVIVIVIVfl lVte(VMIVIVfV(VtelV(VIVfVrt|IV(VlVIVfVte<VtV(Vl»V(VIVftltelVMVMtelV*' — — — — — — — 

,T- -3 00 0 3 C — COOOOCOOOO 300000 3 000000 3 0000C 0000009000000000000 

• 

v.ikUAlc^‘*>'te«tlail«.'l8iu:tjJltie>te4iv«JiiittltaJWisl^<*iaiWtUui>tlttilUlkllUeltei«IWiU4MiJtUitiWlUilli8l4«eitiiWUi<il4l 

r- cx Kic a y cc cr> a a a h x wee? - mwiT't 3 - 9- 3c r c o ir - - x |-r- c civ t — ir 9191 a ririr it 

< 3 9 1 ft |C»K i>CXEf'-J9l*-l\)9i't r 39X X N X * 9 3 X 9 — 5 9V « XlT~IVtf'9©—®9 B{na-NMO<VIVIf\l<V 

t_ r mv oo c cvs.*t x c xh 9 c c ^Mvivr «kic« 9tec-cf'9-r9>c ma - 9 9 ia c cccnrir a a a a 

r rver - ivftn(Vitv^‘v:MV(vivivi»i»i9'^Ki»AiAitrifririrf-ct f- f- x x r a a 91 m iv •* — — — — — — © o « < c c x <t 


c 0000 — — — 0000 — — — 00 c C C O'— —— — — — — —— — o 0000 000000 oc 00000 
c c o c re c c o o c 0.0 ccoccocooooccoo 00 ccoocrcc coeoc c c o o c o 


x c cc o o o i 9J>cm-9ifV9(Civcfv«9»x oir a 9 -1 rtrtMApt a o no iiicinirortNa c x> © © x> cn x> o m » tvi tvi m 

C oc c o o c c (/*t* -C 9 - X a a cr — ©a — o rw a o o c x»aaiTNci*cctfiw«ncir»‘3irhC-x a 

1 r oc 00 o 2 ^ ai tv iv 9 rv--oo-»8'--«aooiA'*>*n«xin99 o r ® ^ «ri>iot>> < V9 9 o » k u (r o x ft 3 v 

a • •••••»•• ... •••••••• •••••••• •••••••••• ••••••• 

c - 3 o c c. r 9 vki ?• a® — — — ©*®te.9> — — —•mr*r\8tvfvmfvi»tea KimiteAi — — —<9 x> x> m a arrnrrr^ma ax jo 


- - c. O O CC c C O C c c C C-— —— — — — — — — — — — — — — —— — — — ————crec. oc c c c o c cc cc 000c 

© COOOO s 3 0 0 0 OOC C OOO OOOOOOOOOOOOOC OOO 3*00000000000000 00 00 o ® 

• X 

uJ te tel UI te UiwkJ U iu tu tu UJ te tu tel teJ tel te UJ te u.’ UJ teJ teJ tU teiteJteJUJicItuujUJfclteltel UJ te* te UJ UJ tel teJ UJ te tel tei tel Ui te taj UJ tei tel tel te 

x c (.rAiooc(V 9 imXMv »9 exh on a 9 t ft <y rv 9 c 999a Kinciurc irtr o r k a iv x g o xj m x c ir«c w fti o 

— g oa*of'NX 99 (Of'®--r«vrw«via 3—* 9 iomcr — at^a — © a a sr* r- oki 9 o « wrvn r t>* a in 9 - © —a m 

t a 9 c <9 — o«\i*vtvtnivcr«-x** — — — mm-mcmin^cir©. o—mmmortof*—mwo—o jr «r a a c 9 tv © e x> r* c — 

a ....... 

ux---iviva*VAA^fX x x — — — — — — — ^ma a a a r » a 9 » 9 » «»••-•»- 9 xxana iv r a a r 9 i 9 i-«»aax X 


c c c r O c c c c <3 o c c cccocccccoccccocococoocccccooccocccc C c c c o c c 

• 

. I8. te.te te te> tete-- U- te te- te te te te* te* tel tei te te- te te te tel te te tei tei te) tel te-te. «e tel tel tel te- te te teMc Ui te te te te te! te* tei te iu <u tei tel «c* te 

id — x o<o it x <c - Ai- 9 mr**oKoa o — mo o x wti o *«oAirt« «- 8 —iO — =»irertr o x x « a c x a x 9 ** m a o t 
x & 9 ir c i/* o a x x cnicrhoirNova — nrrt iiimv x r>c 9 m a - mm x - a 

« 9 »omrx«xxr*^®®«999o o ooo-8**iamrtin»a »r xxft«®ooM9»i/>tf>XKft^,^.©®9 o m 9» « X 


c - '09»fA9»9(i <, rt9ir9iiAK'iviAiAaa aaoaaaaaaaaa aaxaairr/piOiAnri/'tOi/urinirirxxxxx 


98 












































*D INR a C0A8 flUPCH ■ U n TlwF • P71 .501 »*C> 7.2 P| a <)<Je.7av Tt • J?6U,7 puce 


W oppmMTq a 3 q q 9 <3 

»-3COOOOCOOOOO 


\ Ui .iJ tol tot SU ULl 4i tot •*.' tol Ui UJ 

« tf\ K1 C aUMTAitinCCCCOOC 

ONai«»®*^^fW*-»*40«000000 
I A K <V1Q «M K Iff <C X O C C C c. o c 

a ■•■•■•••••«••••••• 

< -CffirAiffffffffCfVifMc c c o c o 


O M^^*«»40000000 
r C C C C C C O C O C C C 
Ol 

^ to a. to to to.' to to to Ml to' to* to 
a>'\j\«<vff®-w®N«i/<co3ooo 
O <X ITh Kfti-ffff ff04>ffCCCC o © 
• •— - c o o c o 

ft. - • * •••••>• 

w a ivni«« t « cm->«£oc ooc 


K.nwK'Wiflr.aaaaaqa^aqq 

O ~ JIOOOOOOOOOOOOOOO 


dJAidluaiuiyuJ^MjjJaJkJtii^iiJUiKJ 

a ff *- a ciVP' rv ff ffir m p- ^ a a mv 

— a a c < O « A'K nc C « — K7 s» O O 

.* u- -j ki ru m ^ cr a ^ a ff ir* rt in pn ir IP 



xi-rm-cr-p-m^TX to ►*%=»• o x n* ff p* o m 
*- a- * in -c cr — KS^t»r^ir99«r« 

■ :*■ tr — 5»«o»*>oa“—— im-45-o 





J u.' li< a 1 UJ Is) lit W lilalkJtajUJlL'iifaML'UU 

< rv a. ? ire a a-'« ^ c a ip < if, c a> r* 

/ 3 c t’ -c -c a ■v=DM-o-p^r^nr"v»r-x: oo 

^Kpr<^*t?c rv a a sr x: -e r- p- 


r v ^ a 3 x? 5 riririrrtfrirjrirr' 


CCOCC'CCCCCCCCCCCCC 

u U to fc- to to to to to to: to to to to to «.' to to) 
xxjia-ffffcraa^KP-ffarvfwnifv 
C ff 5 JTM c - 2. a C A 


ipk'i'. 

o c c ooooccooooooc oo 

oJ-a;to’'&jto*to>UJujuJtoJtoJuJ4Aitoto:to'toitol 

a c k »t c < M a ^ ff c Mr o »« a r tr 

m x t. c- - «Na'i*>Ki5r7»9Q»r/'jrii>iis 

c ••»••••••••••••••• 


ecc c c c cccccococcoc 

**. to a* to to’ toi to to to tot to toi to to to to* to! to 

j x r*- ;ir k in n a x a » a * a 

>cr- t / x i (V 3 p ca o c» 3 

o ■’*•••••••••••••••• 


a) kj lu Ui ui <i-' ^ X< a)UJ IU ol Ui oju U UJ 

it ifx Mn - a o a mmff a-o a « a 
^.wK>-ami*>n 
C =? a a « a a rvo.rx.nixa arp s. o oo 

a .... 

c cf rvm~ — *V'vm»nin^»#*iK'K , **»sr:3 
i i i 


to to to to- to; tol to- to to to* to.- to? 

mo- inift^^c^^ooomoocooo 
c. x^m*®om*-ooooooc-ooo 
• rwwt \ a p* ® ff ®^*ooooooo 

n • • . • ••••••••*•••»• 

o ff ? m m ff ff ffff«i\ifyoocooo 


C :-■ i.-OpOOOOOOOOOOCOO 


ua<uu:u’iiuvuujti}touuutuwtiiu 
a c tn hht c r cfno«n«ocoooir 
*-*r (7 37 o o o? »roa. mp-h-ojn om inin 
*—cai axcxrvpmcen -K 1 a « « 

a ... 

fjrawam-ffa a a a r m m »« m r 


to to to to to to to U- to to to toi toto’ to to> to to 
wiMivx irwva ^««ff ^ =»»>•-• «m 

axMocfftr — B'c » »xi" c » ns 

•m >t> -o as or fir* o r rv a a a a « ff r»n«o 


."'O 'OX-«>'Cto? , «‘0*o-0“r--*--f-*o-a5®coo 


99 




























** t * 01 MG • floss BL^C* • 170 TT>*r a ?71,50t AO 7,1 ot I TT a i»feU ,7 


c c c o c c c c c c o c c coococooooccccooc ccoooc ooooooocc ooc c c o o c c c: 

u. U-> k iLi lu U W»- UJU tm. U I*. U H' k' lu b. Il U; til k. kJ L. UJ lu K kl U tl lb k tL 1 tL 1 U k U. k W h> lai Is tt 1 Is tu U H. U. k U lu b ^ h u. 

•r xfw 3 c ^ j ; «-•* o x N<r 3T c 3©<\i-3 , “ ,, 'r»>*ic©©iri.-*ar > ‘-r-aro—•f-c*r'»©r‘-©^iri^-Kia L Ojx; c j> m -*<v ^ 

— — ^ a nc x<vooo.T-cc:rt—«^©3c>rjxr-.©3:3fk»o:c .=>{>• rg i* 43/>o-x-*jff 

-» N •#!« n< « » 4J /> 3 <«N 3 MCON •«<) h h © « 4J N X 3 

■*i •*» in x =r /> in r in 3 xi 3 » ^^furv-**"*-*-*-*-*-*-*-*-* — •— c /> - 


KinKir.KiKipfirinin^K'.ir. 

c: C C O f> P C ->000000000300d00000000000000000000000000000000cr'=. 


f • . f ,.1 „i .ti .i' j: ^ UJ >iJ «J j- oj Ui tu lu ki -J in oi HI ki *n kJ ul k) UJ W uj aj hJ ki UJ Ltl m 111 .ji m al ii j. \j u Ul b UJ u> ill 4J *1 b <u 

j- »> rv« 3 o j tf ch c a ^-.lUffajoKKiniin^oira ^ ? re x <? 3 — c r* \ o o K r\i g © © «~ © © 9 civm x c a 
n o o » ^ 3 r- Ok-o^mcopv « p ►• r» m 3 n ^ o p m^ppm^oiMP a p >> -o in a (M - o r- r- 

tk rv c ^ mt « 3 pnjK'OKfMc^c * ©■o.«>r^r^r‘irir^«ia^^-^“tr , <yK»oc & f\jrv/«y*w — -«cc3o-c>«.r-r-a: r» r* r>* 




w(wninHMniniN(vnin< M(vt(WMMMnirwniMMnH\ininiAiniMMniNnjiiiMMnintNMni(VMnifw»i(UM 

t C C C o C O C OOOOC OOOOC COOOOOOOOOOOOCOOCT cr C OOOOC cccococccccc c 


C b kkkJkkk v «. » a. Ik b w k k k- k k mi k k mt k k k te’ w te. te\ te te te' te te te te. te te «- % b b k 

•) 4 ® K« Oin<Mr**ni^l0ff«iT33O|PO*<tf)h^K»-i0O3««MfHna'f<-3M>a 

a ( 7 > ^ o or rth--*i\iei'tc3 3i'ic4)«i*iiRoao^«ooo«M*nox ntm wma owmxvcAiwi'ini'i^ mirirtr 

3 3 mo4>o>«nirw^m3 3 ^ in © r- k ® p o*«»«finiiMmmni*iin<nn99in©««oKNNKN«©«©«eo«s©< © 




->*-CCO**C^-«» - CCC-oCC»*C—•«OOCCO-»*<*«0*.COOC^Ci-*400CCO©0*- — w' — 

c oooooocroooooooooooooooooooooooooooooooooooooooo o o o p P o 

f I I ■ III • • I «••••••• 

■J 4 J UUlil 111 4l kiMi) Wtkltu Hi UblbMlML unirUbJ II uudl WU 111 UWIH tJWkl UUU tutu WulUU) WUI W HMUtaHUttlU Ul 

« rvoekcri^^xx'R'if-w-cr'i'XOsi «i\icm»««4n»^*'jnr>-in-'^ir«iinohp‘co<imciv(cx>n»wrf*»-3ohpc 

at Or ^*»^O-3»O««M®CD®«»P'-NKI*IU>»«'^33irOO33BI*1i0C0O(n™rtrfMf^(roK-*l*l®O^3rtlD®O 

c = r^c o 3 p^K»r<c 3 onicm*ft.'-.crt«rM 3 ivir*«<iiiAin;p«.o«o 3 ir>.»a-w€«i»ro;c — ~ *m r- sn *- c 

“ *■ — Vi* a - r^e^^trinva^r^ =3 --m x--^nirm-o (vw ©r ^ nm - — 3 *- © •* — c 


c o C C C< 3 c c O O C C C OOOOC C. OOOOCOOOOOOOOOOOOCOOOCOC COOOO C.COOCC c 

te fcj tei teJ te te< te te, U. * *,. $*, ^ *j * i*.. w %» k te te te tef k k: k- te# k? te k k k te> te* te; k k te> teJ tej te' te ; te te te> te te 

o^in»o<'v»«o» - oivKio-*«<-3ininro'««®a®<3 © tr *«ftj 3 cxM^ctfiniatninowo © o =» 3 in 

-a 3 Kmm a 3 - 3 o« in.-rvt omit o- rw o *> *- *- 

o oo^««niiM'V- < V3 3in ««K 0 «o cfv» 3 inin«r^Kr*-N©®(y o<vn««««©ppc '•mo 3 3 3 mm® ® 

7 3333X3333333 3 3 ji ir in <n n in tfi ir> tn m 1/1 i/i © © © © ©©©©©©r^tete-k-r^ro r* ® :o as <c 


“ 100 


















pa m j?t PFkPOPf'iANrF 



C L 

•c r 

> * • 

it. u. 


■«• *r < 

— IT- 


•> U 


- »v n •" 
r- y ^ o 
■— rv — r\t 


^ « * o • • -O 33 

rwc o a « 


i w 3 •« cr f* oi 

• N •••'•• 

a • c ^3 «t r- 


j>b uu 

Z> tfi •-* *-* 

& o 

I 3 Ul*^ 
•- tt •*- u. 

1 C u. 
U »-. U UJ 

it u r u 
*-*—<</> 
o fct " 

i*/ •- a !» 


♦- C O C; 

< U. < k; ■« It - 

_a a _j a -j a 

u»u®u« 

<itl 3 o><il 
Ul C J Cl 


C -* 

k.’ TI 

_* u 


r> u? u 

I 1 tc 
C •- t- «Q 
W 0 3 
a r- w. tt 
*- ui n. i 


• o 


UK Uu! 

oc 

2 W 1 i 


* Oj a 

cus 
U. Cr -» 


• ki a 

>ooouo 

a 2 w « 

2 a i » *t i < 
or X0C3Cou^2iwa 
cum ►- < oa u< 

► ►?7(ri hi>-r «• tc u k; 

ziU3ujac3ir*-(njit 
c i ns x k? uc «c • o r* n 

WJ 4 

*- 2 k.«ic^k'coaaa^u c. i 
uu “*irj.wii.a.w3(rojj 

mi ft a a a »~ c <r k a c k» “ 

aoooowwaa 

k. i c »- C « 4 4. ID «(».>« 

nno) www wz 2 > Ja > 

►- I- 3 ~ ^ -J _J _» _J O a -J-JC d ; 
kJ^lOOMSIMNNMUUX « MOW J 
i -* A 


c ► c y M 


O / OM-r JOM 


SWoSSS 


3 w n ft a a 
: or oc*-o 
0 2 2 r « u 


101 







































































Reading 88 


t = 278.70 sec. 

Combustor pressure distributions indi¬ 
cate the injected fuel did not ignite, 
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Reading 88 


t = 285.90 sec. 


Combustor pressure distributions indi¬ 
cate the injected fuel did not ignite, 


Fuel ignition during the second fuel sche¬ 
dule appeared to occur at about time 290 
seconds when the fuel flow rate from injec¬ 
tor 4 reached a peak prior to a fuel flow 
decrease (see fig. 6(a)), 

































<»E*ClNO ■ PU«8 HLGC'k ■ 166 TTh r ■ JR?,901 -*C H 7,2 PI ■ 95R,f«9 T7 ■ )*V»,2 P*GE 



c *** c m w - 9 tr e *- o it m ► ► ► he a rv m« ► «w o «v in tv a< < ^ 

a * c a r* m «- tr c. cp © — a « •• r-o K - « -* «»w « — « •* m Ai 00 « M in«* -c 

ar 9 9 «r c tr «r « 4 T « a » r s v> r m ter * a c a c a c a « a • q * t» c a air 


-«/. 3 -* (v a -.ftiin-aa k»«® o - a o *« 90 m r» 

tv • »m • • i\i • • rw • • m • • At • «ry • ««v • •>« • - tv • • rv • •«» • • «j • • M • *«y • • • mtsi • ■ *w • • • • 

x a in xa x a «« am ®r ® mm r- -• 00 am r» ai r» -* «o mo m a mo «« 

•* o 4 c a c tr a a © m o m o m 99 a a mar ® a 99 « m «r mm « a * r- 

rw©mmr«-mar-'mm*-m'04>mr»'em®r»m9P->mor»-mm'4>mAi<eAcm-4>Ai9®rum®At'«'4>tv»»'4>Ai®«Aj94>ruc®Af 
— — m m m m m AifyAt tytuAtAityAtAim 

a m c f* — -c me rv rv 99 c c r # r> m mm am r» ir mm Ai — a co 9 ►* — r* r rv » c 

a a iro c a m a a «j^tfi*^mKia aMnaw«M«No — «©9ma-r-i/>o®®m,otAA#-oirmrV"«>9i-*©i/'r- as <®m»rr>o m 
4>rv^£N4;x'V«irrvir«Ajrir>vtrirrHairrva(VKiani^arvna m m m rv m m a* marvm^rvmoir 

.V ^ Al m A» -R rg -« rv— rv — (V —• rym rum Aim Aim Al m Aim Aim Aim Aim Aim Aim Aim 

o cr a? o «AoctroK«oAAoa oo«*«oo»o«no«r> otr 00 a® or ooait oa ao aoo® ^ o «® o tn •• 
m 9 • © 9 r** tn me cr rv ©m am ma tr x c c mm c r mm 99 ai am mrv om «m 

v a am om otr -• a o ® a « a a it rv ai® Aim mm m ai ©m Aim ma me k » 


a — tn — Aim ®m mo a© or^ mr^ m r- m k am e»m 9 m ®m a ai 9 m ary om mm 

c - r-— i - r-m h - « m m m ir» a o 9 9 m m m 9 m 

aasBaanrttsaftotKaftafta 

o c o o o o o o O O C O 3 0 o o c o c 


«00®00*500»00®0 
irmm3ir»nr®x.3m—r;m 
ttfVVOAfttBfVVCAKI ®m 
i - • i • »i • *i • • x . • 
0X7-C0990-C ® o r- r** o ® 
uaauaa(.aauaaua 


irir «tr irctMT ntnir evHr«v>tr 0 oo«inr c© © errainnwrifi 

OC3mm399399 399 399 3©©3tPIT3®®3mm3^*»3miri 
iaA®r*f‘«»*'«®niniONr* ® a a »r*K ® A m bkn as cr 9 

• •x • «X • m 1 • •* • • 1 • • X • • A • • X . • • 3l • • J • •! •• 

0000 o o ai At 39 9 099 otnmotr m o « -c om^ onncnk okn 


9 u a 9 ov*iromm c tr irct'P uirtr utrir ut> ifiuirtr uirir u tr ir utrv utrtr 


113 


ORIGINAL PAGE IS 
OF POOR QUALITY! 




























“tn^M SPM/ M>C W VFL 
































HEADING * 0088 BLOC* » l«fc Tl“P ■ 265.HOI *AC* 7,2 »T a HHH.lUB TT « JPO*.? PAGE 


►" 00000000000000000003000300000000000000000000C-0000 

a. iitiiiiiilftftkiiliiiiiiiiiatlliiiiiftiiiftiiftiiiiiii 

x. 4JtitiiMiituutu^aiwuuit>i'Aiwuwuiiituuwuj4Jx>uJMuJAUuiuuihniiuiuJwunyiMuiiii4i<uuia»U4;iu 

k c cooooo{Mrr-«Kft.o3ff •-« 3 3 -r.r'»(MrinaMn(Vj(rrVj9ftn«»«(MU»KQin3(r34»««cKMn^in 

oo ooo-oo 3 inNN©-*iim«»A»»'irt^o»*«o» oo^KmfUfu^vtfO^^vt^^inc^iDoi^tnMtnioo^vta x> 

• c c c o o o c fVi i\i tb 9 t*i — — e o — cc tr x r- oo ow w o rBh^irtn^*- « « q it ch o 

a. * ... . • • • • 

o c coocc«>iKiqqK-^- 9 ttNr-c 


*> ccccccccroooccoccccocccscccccccccoccccccccccccccco 

& 

X «Jl*.'ik;*i.•k.k.'U.fcJ«k^k^lkl•kkk'kJkilk^k;klk , •kffcJtaJkJU.k.' k; W IU <81 k. hi lx W I»I k. lL' It U W k.- b ktt bJ iL'hi M.' U 

® =• C O O OOOOO r- 3 D»W30PU>«3 DXM^H>®«^P'P'«tn-3fWP' 

o e c c c c o o-f\i®wctK^xoac7 - trcr^njoirx mo ip a a c cirhKixhaMtnvrK^Kg® c or ^ ni n o 

* O 3 0 0 0 0 qy 3 3 IT rfl rv O M r- 


o c oococ'k<v<w**tf>r>'r- * #» |«* »> 3 kiuir- — — — -. — a**® cx««mto^3 q3*»fvniiV(wrMM. , vivru^ivi — — — — 


P-O e-OOOO O : OOOOOOOOOOOOOOOOOOO 3 0 0 0 0 0 000003000000000 30 3 OOOC o 

ai ati • •■■•••••••••■••••••••■•••••••••■■••• ••••••tv I I I I I t I 

X UJ Ol iti ul j) oi oi hi m m m -. i -»l ulalitijiiiHiilUnI hi m iu .ai itiiuujuimliiAiai _»l .1 ,«i n 1 •!* -«• »i ui u, -<i f | ^ .■ ..i 

0DV9^qK.frrP'e«.^r.rc*--r w 3 - qocavxa-o^Mvc-n^v^xaAi^qpnqoxq^fpxcitN^^r 
*z c ryit — -or- - oo3>*oivivtf)0«3xonti(>MnKa*«o«**ivivi«o9«««vvtf«« M io3inocin«oMn?« 

■ 00 c «, - oMoi^qi»itxh 3 — x: in r- — — «c cr 3 »r c r* tr 


> O C O O t 


m — — cr 3 w-*«o-*t>x»p.p‘3 a oikr-r-o-kamr-a o -f^r- fti-iio ® q in a a w a -« q c x m ir> ® n r r- n- c at =3 ru r- 

c c x (7 c a u: r- =r « — r c fv^r-fw-u-K)—n.cr-p'dtro ^ a p- C7 *•> «r c h c «v x r c i •- /v a ► 

• 3 3 x'w«rtciPirin3WiPiW3 3 — <9 3 oo ® r x o 3 ru>> njaiMyitnmui*HNflt7C7N-«c^-c:o3Ki^ l n/ifvic^»'(v 

n • ................ ....... 


3 3 iTinf'p-ottjrtoctrNr'q ■J3«r>fk»'Mru'v—ru — —rwrvru—■—■—* — 





—I U 1 lii Ul HJ y 111 1 || ml hi IjJ in 1 ^ y m U 1 MfcllH til 
-* c q^q^X^XCiiovi*- r- c ■« P- 3 — 

* n •oj'o *<3 300—0000 — x>fir-tt*ir»' 
-v — x> c rcAioirtraibcctc c c - 
u ••••••••••••••••••• 

o. — ir-cf^r^i^r^rN-^ico-^o — — «■>- — •- 


1 mn m »r r r 1 


iitttlklllltilUUIhlUllMilltlUiUWUlilUIUhlUMtlWltUkaMiiUJiDUIUhlulliJUJItt 

*k — o- o 3 <. 3hxmc>-^irainiAiPirx(nro'rxAi(rh3 it c o-ivivccv 

xa-*«oo*^3inpnoop*“r fc »^^ooao4>o»oor‘r*>K»xJoo—»fn3X , oopoo-x 
-MttMa 3 3 x x p* a: a ff » c -•^»»'iP!qx*acc -- nj rv «v a; k 3 it ^ a 


MMVMVM«»»;Mripri*'K'*r^tPiK b ipriPK 


*.^ M nMini'v(b>fv^M\iii(vnirunininf'vfV'vrvrw<« < vni'vnir«fii%rwru(MM<V‘vrM'vnj'M'u<vrv 

c oc-c-ococ c c o c c c c O O CC C C CCCCCCOOOOCCCOCCCCCC c c c 


k b h. v •'u IE kiL'h.'kikik'kkkil.kJkkii.k.k.b k kk k.kkk.'kik k k kb 00 

000 ® — «n --3 ^ ® rv ® rbinmouxfflniooaiovj o ® ® iw 

c c c < cm r c r r x ►* « - x 3 r - « « — o •'^raaft.ra *ro 

o o ,0 <9 c- .0 — p*m3r*-r>o<33o — -«n»hi*>w*okin o *p p^ <9 — m m x> -c r- <9 9 v o- <r 



000000 


09000*9-® 


---(MmwKi ^ a 3 3 3 aqD^nrmxxxxxxxxx .© ® x 9 - p- p«- 


<vnojrvfVOf«v«v l fM<v*.M**0;«vfvra«UM*ffvi\in4«w*i<v«vPw«\ a Mjftioio>ruiviM*jfVf\.fv*;ft<fvrv«\ifv«vfVoi<V'f\- 

oocc ooooooooooooooooooooooooooooooooooooooo 000 000 00 

UJ UJ jU OJ UUi >il UJ ® ui aj ki u IU uUNUUlk;iMUJU<WUlklUJk>UJUJkJUJk4«li*.‘UlUJUJ UJ kl UJ UJ UJ UJ Ui UJ MJ uJ UJ UJ UJ UJ 

o. c c c t c9a3^PinhM:^cr>acan-cchtfiPi^«(brxapi(i30ia«ir^®vir3'-iE«xvx3*<MV 
►-<00000 — c®xinx«e«3 «fOo«t aax^x^9^oi9ft^i/'XX«-H»NKOi*tKX9arvfVfva tr» ® — 3 <9 a *n 

• c c C C CO tec—— rv^f^3»TXJr-r-ctace—ojxjr-®3ir«:cccc»n^»^——P*ix>e—<c r* r- * c — 


c e c c c »v»vfv»v»vivpvpv»^pvrtnpfbpvpvpv«v*^*^p^p ^*03 33iriririririn»^'«;>cx>«9‘9*9*t-r-9*-9-9- h h 9 * p «r «r 


i>i ru tv ru fvniNnM>ininifli<«nir>inininintnifvmAinininiivnir>iAmnMMmi*»««)M«pi«ptfp)Minm.*^KiinpoiPiKi«o 

c c cc o o c c OOOOOOCOOOOCCCCOOCCOOOC c ©©oooocccocoooeocc c 

UtLkk)ki(uh/UilL.IUkib>lEik!UJ^kilUtlk;kk/lL<IU^k Wk. lb WWk k k 1 IU ki k k h.' k k! ki k' kb: U- k k k (i Uj 
C C O © C {9 X 3 .p "P ® 9- 3 X 9 OJ «© =t> IP X>J0®kJtPEn»P3 3 fU <9 O « 9 X3 -O 9- — C X> f* »P «D 3 C KIN 3 -O C9 — ® Kl 3 (Tt » 
MOC.O 30-X X#t 9 3 ® O Pp <9 3K>K»0»4iV-AlV(noO-nj««-»(MV®#)^»0-i/>!nir«flN»-^>r 

oo ooooo c>oo~***<\»oo**>PN<rrv3 i) x 9 9 ► x 9 o m in €9 3 3 3 a oo*»*»*KwnirtrtKia 33 33 3 33 3 i/> tn i/> 


iooooflrvMivivnj'iPiiopiKiiaaaaaaiMttXNOxcvvvt**-*- 


^*--niAiniarvn/niruaiv(vn«(VMntni nurti •*•• itMf\.MA*ik«iMibraftiMWMVMbi«rbb(fVifbftjfwiwrwarwft(--«-- 

OCOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

• 

w u) k m.' ki w u tk> uj uikik^ikJiUUikiiUlilkuiklWWMiUiiikJklkluikialuWiMklUMinUMlkiibkkJtoMilklkiiiUittiklki®^ 

IT X C Kt If. X k' - — #P — «ffCKV>X«K'aVbbK>bOV*tn»C*h®t<«« 9- — ©*P®C9-fP©<T3C9«P\J-3aXa. 

Kl 9 (V X 3 in 3 3 3 OX9N&'\IOOXKtCtatNr«N9 or* •> in X in l#>9 39 9®®f¥<"IMOrKI9MPKlC tn 3 f\J X *c 

NfVPVJCc#cqakk 1 c<xxr90c-*--bi<ixccc »oi»> qaq3qprroep , ipn-xc9«r3--»--cc«3K»r 

n< fV 9 -ai\)a»Vftjiv«»r\ifua , MVi*'^K'»^*f^wi^q 3 3 33 33 a 3 qqqKirKiKiwiv-*'^i-*«**»-»--*-cvff«> 


c 0000 — — — 0000 00—© 0000000000 0000 OOOOOOOOOOCOCOCCC OO 
00000c occCcccccjooccococ CT OOOOOC C C C O O O C O o o c c c c c c c c c 


k k It to ft-' k k k : k •> k’ k k k k k k k k k) k k k k' k k k kl.w k k k to to k k h k k kkk k k k k k u to 

ac 000000 o tr ——mac — 3- ro ® —• «D iP 3 cmmrx^o^rNoNONX-oxxrtro® o ui o o 3 x> — m 3 itoniv 
oc c cooocu>f fc -r^9-oiT3xop<fkPkr\J3<9-€Jrto«c oo<vxAi**»«o9Mn<r9CCitiPKic owv>*Airrcrrwx 

• c oooooo<v , Vfti 9 K)-^-oopp«vi«xo 9 oPtK> 3 ui«Mnniriin*<o-c x «m« r*® s 9 3 sp o 9* t 9 

a ••«••••••••••■••••••• 

o oooooc kip • 340x^»i9C^r*«’C«*««AintAinixk9999 99 «®i*'r“r*kPPPPPrtPPPPP-*w\-< 


— —OOOOC C C O O C C C C — — — —— — — — — —00c o c c c c c 0000 occ coo c 

o OOOOO OOOOOOOOOOOOOOOOQOOOOOOOOOOOOOCOOOOOOOOOOOOOOOC 000 

• • 

u> UJUJUJUJUjaJUJUJ tu uj UJ uj uj uj uj UJ kt ui tu kt ki ki U ki Ui u w kf ki hi UJ u) w ki bi w u k ki k) kiln tu til U ki k) U U UJ UJ UJ UJ UJ uj 
ctooc — 00 — 3 x B 19 o a accrtMuvKiBxroxTKVflioMvoxroxcKiroBcinacoc^xaircMvi 
N> 00 'b«*«Xk 0009 »<N — — IT 003 9 C «40 ktfl X 9 oOX-KH^No»®Xa#®lf<l»lin«qPOOXNQMnn« 

• c o cc — c ivppakcxrar — c* — — fwnaifiv'c - — fu#wppww« *<xxx«i®*» •* fu — p* — — « xa irorx 

a. •••••••••••••••••••••** •••••••••••••*••••••••••••••••••• 

XX«’*'<V , AlA'fbfVM(VAlX 3> AT — — — — — — — — — 9* XT «T — — — — — — — C9-kkknMPP«-<PfWniPPP**(Ufl'«- 


C COC-COCCOCOOOCCCOOCCCOOOCCCOCOCCOCCOOOCOOOCCOOOC cc coccco 

k kiuk k'fcni kk kkk'kkkkIVkik UU'fetlukikkkilvkkk kJkik'kk'k kkikllUkikiklu k'kikJlu k k'k'k kk k 
»-*xo*inx«*Nfti-*«pai/i«oXoMo-NqpoxP9-*o-KftjKMnx-K-tfi9oi<»«qq9X(n«Prinrtx<o-ip 
c CKiNotf)oa«xoivorNcirhonia3raixaNM<)«rA.’ivMv;Ki^r — ivr«« njNqrAixrxvw?*- m ^x 
-u c t* uotfimx xx x nn- a x ® 9 9 9 03 o 00 — — mfM'uqqmxxxxr*®® ooowxaxinxrrr ® «9 ojxjpp 


<1 ^y|«P)mppPPPPPPPPPP99 3333333 333 33 33 33 3 3 (P IP m tf» PPI/UPCIPPIT P IU tfl I/I X X X 


115 










































:«£*CfNG ■ 0U*« 1T*F ■ ?dS,«Of «<C" f.2 PT a 9*H,7<t9 *1 • i?.<*>•,* P46£ 


art 19999939 

a-ooooooo o o o o o o o 


NM^yaiwua! ^uiwu«>uiui 
a m q it Ai ma a. naK » »*<« m ni o o o c c c 

u® « o**»wj ®<yrg-«r».0fv3Q0Q00 
iA*cj/i®«a-«^raic®caoccoc c 

a. ••••••••••••••«••••• 

m rm in - e 99CMV«ocooc c. 


o ~*.-,**-«-»«oooooooo o 
c c ccoococcooccc 
a 

^ U- U. t». kJ fetaJ tk; teJ u. te> U- UJ 

.-0 3tP9«0»^3*p.p9f-®©'W<*00000 0 
Cl*!®t^9»AIC 9 mo> C K C OCC-OC 

• *-\4\i«omr-»na»«Mv» l ^ryooooao 


"u r \.rv*V-*9f-'fc>4>mn3 — -*=>©cooc. 


Cin ri Pnnii»in^^i*»^ a! j 3 51 499939 
•— C CUOOOOOOCOOOOOOOOOO 

C ••••*•••■•••••••••■■ 

c n , -tfjpi»j«‘«iviK*cir"to ivcwmair* 

•-•a/ ;»• 9 ♦*» ® 4 4-9 

a nape c c okic 4 « 

•*• 3 3 3 ** «l — ► 3 9 /. if « ft) fti ^ K» m 


O-*— -•-’--•'•-•OOOOaoOi^OC OOOO 



UlJ U IU IV & « Hi 


■f .3 

•-^irirP^iriT a it 3 r < oc c cr «r< r- 
i — o x. r- xj-*\wir'-rkj.~"-'*cy-*lK>9»*%jri<xjK»Ki 

a • .••••••••••••«•«••• 


K- »r»*!PiniB^priri«^l»ir»'inr WKIKr.l" 

c v_ ^oao jooooooooooooo 

— ‘ k, >4 i»i IaJ tki uj 4J Hi ||,‘ lit uj til Hi ’ill 111 tu 111 *j Hi 

lt h- \ « 3 / c tt (v n »• c 3 ip-cir)c. 3 r'r- 

« r ***. “? 9 ^>« p J 'V* N 9 vk fa(Vtmc o c 

«<vvKi»'ir<h a 3 c(\i<v? - ‘**’4n.r-rf-- r-> 

... 

- « - 449 jT-apifrtnrtf'ifmrir 


c <. cccccc cococccooccc 


L 1 p 4jc‘i«3ir®ivin9**«r , infl®a««« 
c c kc * <«n 9 r- a <r -3 it a 3 MvaaMV 
• c o 3 /»t/» ^ r-► n 


r- r«- r- <3 % ®c«c* »«««««* 


'V f\ a (V »W fV a rv (VMmMVMMVkiAMWfV 

c •: 00000 cocoocooooocc 

XdMinDWHM»4ailiMiJ <11 U UJ W Will Ml tu Hi W 

a a n c m « * c * *n r* 9 in n p — it cr 9 

-r-AiioM/io 1 --39 3 i/>r-r*r* 9 aooo 3 
a #v •** •#>»• . 4 a 3 / ir r 4 < * * r- r» r- au a < 

r* »l f€55a«CIt«l*«<*** 


c r c c c c c, c cccccocooocc 

kuiL'IkiLliiiWIi'IvkkUjIiib.'lUfei^lvaj 

c in®c®iir». ?**in9»*ftii\iioN*«in,NN 

» 4 ©x-*f*l3ip***'9 

o/l P c P P P P -O -O *0 **■ f- f> 


OOOOOOOOOOOO OOOOOOC.O 


tiW>*MiliUHlAlilMUlW«liil|Ankltfcllllkllb<Utt> 
a aa:ac3P3iroC3U'fV-4cf^^c«X« 
* c«®*incc«ww**»^®oi»i#ioea3 
c in Kitn m c o- a ax^r-Chr-cc-Rdv/rv 


» 0-0“ 9 


ccococccccoooo 

X 9 9-NOIV-C OlPfOOf^ OOOOOOOO 

c h- k c 0 CM 9 arn«~c. «cfoocooo 

|AI9^«4a**MnM»«09O0C0C 3 


^ 9«»»rU-«00000 O 


c COOOOCCC^xN^M^a-OTMP**-** 
o OOOOOOOOOOO oooooooo 

UliliiMtMUliltiilklUMlIlUWIUUIUtUUlinUU 
& 9 oocc/ifnopP09oin«ooQOoni 
9 9 «® 39 <r o 3 pr> o o an m an to 
»ivirrai®«iv-‘-'9*/'ccco««< p 

a •••••*•••••••••••■•• 

K193 3IM*W— — — 


ocooocoooooccooococc 


«o^^^^3^af)9WVioin««mMao-4 
T" 3 p r- m o i r^ront9oni«*o«h r- 

4 ® « « ««3» 0-93 3 3 3 40 npoo 




116 



































REAUH r . ■ COM 8i.0CK ■ 18A Tt*? • 2S5.90! «AC* 7.2 P7 s 998.799 ’7 » 129*.> »*Ct 


CCCCOCCCOCOOCCOOOOCCOOOCCCOOCCCCCOCCCCOCOCCCCOCC oocooc c c 


U. U.‘ U It 1 Ui fe II U feJ Ui iu u: bl». It.' bi IfcJ lL' Ik' kl tli riu W UJ ID u Ui k.lki k.' W bJ lu k' h.' W kMU kl HU) b-' k> W hJ tk It. ki' k’ k.' k 1 U> u.' b 

c « « « m n r a 3 —• ok* 

cm>«kki«h«(»** see9n3*<ti!traro«i«»«n<i««M«r>h»>a4M«Nac 9 t exsft./is 

u 3(vo- o •*» c ® « o fl h 3 — ;ntftfk*9orvrva3fklKtKt<vr*r«o—<M’n«*oK*r'- 3 ^MramtfkAttroaofWtn^fVfUMV « o m 

x ••••••••••••••••••■»••••••••••••••••.•«•••#••••••»•••* • • 


K, KKlKlrtl'lKinr^KH'lfOKl l^|9» |9 (^KI K7|9k^l*>r. KlK»(OlOl^»ftr:inK»l»»Kl»ni»kKl|^WlCKl KIWl*» 1 * 1 ^ K »9| 

OOO 3 C. OOOOOOOO OOOOOOOOOOOOOGOOOOOOOOOOOOOOOOOOOOGOOOOCTOC O 


ii< uj u u> tii 4i> iu ai iaj <u ki u y tu uj uj vit 4 J y y tu y uiiAJvki iiUib y ui ui «j bi uj ui uj UJ uj y y ui uj ai ui uj uia^uiiAJuiyuauj 

k c 03 3 ^^ir<civai 3 k- —• o c rv ki 9- k^ o -c -o 3 3 3 »* atrcracminr-KK < tr 

9* X> «n KJ -O fV K> f\|K» O IV O M of*. O© 3 COrtO»3(V^3 •« 3 (V « « <Mnm Q -*IV090l«l«M(V«miVi<\MV0*AfV 3 K 

n rv k 3 3 3 « < — r-r-r-c-a,ci<9<r®<rK'K'«rr*3-«>-*>^*r-c«*'K-o«©m33 « ir ► -e rtrsi 3 a mmaryivMV 


•v i\ ivivivrvfvrivivivi«tiVK'fvivfti(vr^ivAiMivfVMiVM(VMfV(V(V(vivivMVM(VMfVfvivrviv(vivivnHvivfva m tv 


^^^^nirviVIVMAIAlNAlM<VIVrVIVni(VIVfVMMVAini ivru IVIViMfVnilVfVMiVMlVrVMIVMI'VIVIVIVniMOjrVfVruMV 
C CO C C O C C OOOOOC C O C O C OOOQOCOOOOOOOOOOC C OCOCOCCOOOCfCOCCCCC 

e b k kk k k li k k k- U k k hkk k kk bk kl kk khkkkk kkkkk k k k ttJ *’ * «k k fc: *5 *< fe. fc. * *• * * fc. * to. k' 

< «Ki(no» 3N9i^r'kivntn(.c*«(MV«N«M»9(V««iva(MVMnio93Ci ««n» o^mio 03 4 ^ 

a a cK-*©fv<xf\jK><r-«»cc.©<.o — o«^w«aivii'c«N«««MCffMn»nct(tff»oirh®»HK'rri«««M«M 

O 3i/»0©0**IV'V»«»«l , ‘^NN» POlMniMA0tft«4«««««««kN8)a»»9 

U ... ... 

x i 9 o -• ^ M ^»«(vrvrvivn(Hii«'vivrvivikniMn(iui«(Viwiviv r u 3 iv^>w **> ki 


a 


— — COO — OC *- OC — — — —••"•OO — — O—-*CC OOO — — — O — OOGOC-C— —'OOCOCOO— — Kl— •-• — — — 
oooooooooooooooooooooooooooooooooooooooooooooooooooooooo 
t • I I • III • • • I • I • I I I I 

yykikiwwuuHilkiWkniiwuirfu y ki hikik) Wkiiu tuwki uu Wki kiwkt wwy kikitu mu) wkiuw uyy uu w y y y 
cccMvrvc-ch ——**"i—-a ohc«arff7-cfpiMtiort'“X(\i«-«e 3 **»k«inincjirim«i«hOKi 
cd «*«in(r m« 3 »*»o « 3 p' 3 ni<«MnniM««»*«MM 9 «* 0 '«ooiiio«iV 3 frK«inn»k««iv«nnir orvm 3 —• 

3 «k c ry ;/\ ki — i/> c a <r 3 c* r a ciur cr ok 9 rv 3 NK««nookC 9 3 a ftftiK crv-cirrxo — c k- 9 c t\i <x> c 9 a 


* *-r ^3 *- 3 *-»iwf fc 9 -'-'iw*«*»(M***- 3 -*«iV 3 -*"Kairr , -«®fu«k r* 9 — — k-ik — — — a « ir k - 


CG. 00 CCOCC 000 CC.C 00 CCC 0000 C 000 C 00000000 CC 000 COC 0 CCCC 00 C 0 C 0 

u kki kkikku.k-wkk kk kkk'kk kwwwkikk'kki Wk k'k'kfkhikWkWk'kf kwkikkkkik'kkkik kkk 
C ^9KO«tt9 v*o*«fVKllO<-A»«IP9 O 3 a 3 9 9tnttKK^Kt«OO^KOk<«««k3-4M3rVinoin««^K3 c. 
3 3K*<vm3K*f'*P'»®tf*t\»AlfVfV*K —^xl\)K>«IVkaMV«MC9IVa •(V(V««-99kKCCr«4irofV99<V'«CCk 
OOO—•-^'Vlrunja 3 l/l « « ««MB9DOOOn<3 3|flJl«^r«NP>CD9(k0rVK«9«4>tt990*«rV3 3 3 3 99 KIA© 


3333333 33333 3 99999inrK»miriPintnii{nj»i/'in»M/'«9«9«««<«'«^k-KNKNr‘r-Moio« 


117 




















b.m* 01 0,000 J,l8lf 02 ?,?75t.O? 2,2"of.03 


o 


***>t|f 


118 



-J 3 

► »> 

at n 


m 

CftiOO-ftlK •• 
>on««(r v o « » *« 
■ ■•••• • «(U«* 


OO W 

- mc^*q^ 

O Mfld ^ X U 
■O JC. tX «* (&/ #3 
i umna s 


• « 


Li U C •" 


a a ^ 

IftJ vAi 

> 5> 


► UU 

2 lL ^ I 

ULJ M-.; 

OUOMM . 

L k I 

- Ik. *. 

Ik' U. 


Z cr •)« CK9 
rriafto a 
n w ui ui <u tu 
%fi ** O O 2 Z 
klUOOUtill 

o. a a e 
a a n n u u 


u. c ax? +~ > 


n a 

_j _i 

k 2 
*j Ui 


® oO 


k u u ■< 


a uCft c s 


;c occ k 


•<oir« 

0O»C 

* — vm 

o o o o 


H» MJ 
N -i 

f Cj 


Sr k k 2 
^ oww 
r. «.< 

•) u 

l k«)»N 

-» w *- 

: ► l k 


» ^ - MV K>' 


I » 

it kk k 

id t a i 


• * • »v^<M 

— •» C «. c- 

3 ? f*>3 »C 


JU.UU. 
3 00 «-. W 


HQ k k 

t Ok 
CJ •-< kJ tu 
w O 


•- X n ui»- Jr 
x a x 
c*-oaoi- 


k kk 

x ft) m 


c o tftm 
4) — to « 
h* — a* o 


> u. *-i .> 


hi (j a 

Ulfl. X 

« k ah 


a3®cDsca«B«(ciciOii)(r®[CO' 
-J—»_*_* • 

« V.WVWW* 

♦ ••mo* *n *0 • • o • • m • • • - 

• • «=i«\»r-o«*«^ooo5»«n«3o*- • 

o f*o •? • *o<v • fy • « fu r%i 
«c—in*«cs*mmic; in it <* =j • 
»<*i- •• o 

l # • ■ 


ooouc 


2 i u: 

k- 2 kfl 


<CKCHO 

»xr < 

i(9Uh 2 *: ar 

•I 0X00 

, fflk*-3 *« 

» O 3 S )- ffl J (Z 

• K c 

•KZ WM»J2 

Okwiia a r- xj 

• X XUU.a.U)2ff I 

ko tr *- a c « 

-® i a. j jut 


cr ki a. 
cox 
■k a -• 


C UK 

k CL 

oem 


IUUW7 7 

i Jj Jtt a: . 

I»4N Mklttl" 


in k iu« 
► JB> 
r - 2 *- 3 3 
: 4mUMJ 


22222222 


OO DOO«rf'rf'l 


2 7 k k *- »> O C’ J I 


M~ tl 3 T »-< X 
l < J C IS ^ ^ k 
O -• X 3 O 

o c ; j <• « a 

x -c « a *u a o 


iH.lNNSai 
0 <kZ00Q*-^-0 
7 WHO? 2 WBU 


ORIGINAL PAGE IS 
OF POOR QUALITY 


119 




























































»e»C!NO » 00*8 Bj.f’CK • 105 TTvC ■ 299.001 >*CM 7.2 PT « 998.799 71 a p«6t 

9A M J?T PF«ru»*-*HfE 























j*£*Dt*9 p 008* fiunc* * 1*5 tT"£ ■ ?9«,0ul i«»C- 7.8 »T ■ 9Pt*.7«‘J M a p*6t 




0^«0(CM09^-3^4 5* m — <0 *9 & *0 <* m 

x ► » r* ^ »t*. fum «»- a r- • <• in«i h- a m r- «m> » 

— ® a «■ a r- m cm m m a c a o 3 a m m tn m m — 

04 4> 4 rt « 4 3 «4tft«4««4f-«4£«rt9 «rt04Jftl-*'C«inj«^rt«-P44) 


l-rtf>a4«rt9f-04Kt«Ai**p*C«0 


•* «m «»v *•« —in **rt =- — 

a a«rt a- Oj —> CC. — O — O *-► 

nf r» -o (C c —• a « — o e 


ff « rt 4 4 C rt ft -C f~ O 9 4 » M m 4 « M4 3 *T O « Ml (V C gl m Prt « •» 9 rt Cl- c 4 

4 4 a O 4 — — a -aflio a*rtflfrt4rt4 4»»*4 « - 4 I-MIN lOITMO » *• « O Ml lf» »*jn Ifl rtltf* » rt 3 4 4 »»• m f-<8 CiOf-NON 

p-^if^fV04(MC4Mirt».wa4Mii*.«04if.Mi4icft4i>i^M4rtftnrrtrt«4rtC4rt4!4rtM*rtrt4-Ortoitrto®rt4J> 
rt Ml rt rtf rt 04 rt 04 rt ftl rtrt rt fU rt fli »rt Ol rtM frt 04 rt Ml frt Ol rt Al rt M rt Of 4 <4 4<\l rt 14 


3^WO4JI-04»OO4404-*0rtO0AfC0-rt00(W0l-004rtO-»lft0»404«0f--0tfM40l440«O0«- 

4: — air k c f* — iv c 1- v» m « cc #oa •** c r i- — r- mm a rt iv c «m c c c a ram 

-rt ni c od \r> ® —• rt -4 — m <00 a o me mod a— c a rt« o a mm #« m — mo mm 


an- —in mm mo mo 


a a a « a a a a a a ft ft a a a s ft ft ft 

o o =>00000 000000 00000 


ccfvAiaooiooo^ootnoowM-wr-rB^^WM-af-rM^f-wrrrt^KCoorf-r-waAicr 

^mmoenmo -coo — —o — — om m — aaoocommoaaoa a=>aa o a a occz:mmo««om 

ximmftmmi»mm«>mmti> — — — — mojfvmaj»>-r»‘»^'=4«f-*r->i*>m*v®aaa*p- 

X * »X * *i • • X • *i • •* • • X ••* • •» ■ • X ••* • • X • •« • #X • •» • 


o««o««o«co^f-oc«ocooocQoooooaftft044Q94o^(Aain(floc«of-r-ar- 
C 4 4 o 4 4 u 4 aoaaoa^oaaosrmcjmmcrmtrommomtnummommommotrinummoir 



122 































C£AOlN r < a POfltt ■ IV9 7 -AC* 7.2 pi a 90P.7U9 77 e P»GE 


n 




fa.- ir ^ <w e o t c ►* « ir o « *-* <xic o q c » ^*c *• •« «*n r> v 

i r rs> — m too m ^ o*-» « «e o it* cr -* a r- n« m*n 9 ^ ^ o •« »i a k> 

k a t*- — m o •*» ►>5> k 3 ^ *r « « o r- 9 ^ o c o e *a ► M 




X ^ f » rt r- 3 9 « 5* 9 9(0 m 9 99 9 —• 9 «« 9 t/% 9 M 3 9 99 O O 

O if. C fO C 3 c h 90 O Al SC 3 (O f- 90 Ort O 3 9 to 99 ® ► O •** 

-. .c «v < k» o i 3 o.*ir>in<MOir*fMr > '*iS3rw<D«rA»9 0 9 0'./>i/i~*iA(S<M©3»oor»-ft)tft~«i*iPm 

t*\ « K5 fA ^ m 3 |3 »9 »3 •«-<* • 

t 

9 iT #A — 3 K» «rfrt 9- — 09 99 9 -a — tt 9 t- IT C ~ O • «— f\J •* A* — A. 

SO 3 r- 9r9r~O9t--**“»<CAI0 3»A9»A3~or'©000-.r-9»A<D<>9©0»AO©<V9©90M3 
K (A « T rtrafV3ftlin3 Ot--3M03«CArf30 39©IA3-a»*3993903-' — IT — Ai O A* © f» « O 
•ASM K> rw *» -*• 3 »A 99 99 99 99 lf» 9 9 IV 3 A# Vt "A A! 9» -* 3 *A 


0-*tnO«M<-*©~OOf*OOOfWOOOO^«OOA* 1 *03 9 (M »9Z»««/73ftS3 3 l/> 

^ m «® 9 c o«r c ^ 9sr tr er c k u. 1 c ® o 3 c tr i>ce u. 1 c it k r- r» ec 

3L O *ft </> #A © 9 fU ^ 3 *-9 #- O 00003 Or- « « 15 3 M3 « *»» «-« WN O 

a. •• •• •• • * •• •• • • ••»*.■•• • • • *h/ • »itj • as • • 

t> tr m 9 o a k<o r*- 9 k o tr o mo» a o ^ oir a o jrtoifi»»oNo*« 

K1 3 O A A» O- A- A- IW- ft Al Af M I M 

m o u o □ r o 

9 a a a a a a a a m a -< o u z 

C=OOOGOOOO 

► K ►- ► »-('*- K »- ht <L’ 

•»AA«Kf‘®>»^«Nfaf>Kta W*a*<«iNKONf>-|»JA A>uAl»5kH*tl»H»H*»1(l>»a»a >I*»A 

wP»**Aro-Or*(C<!2>c»©3 — - Driflioc 

AM f\j ® O »»-^On»mOOMMB3«a^-*«» 9tr»3 9 NNNNM>-NNKSr*S»-33 KNN 

> • • X • • X * • X • » X • • X • • X • *1 • •! • BN • «fw • «N • «N • «U • ft) • • 

C'«60O«0®O99GOOC3»MiMO«*AOO0OO-0OO00«OC(C«0O«OO«®*^OO«-»(0t0 

cirru(rru(rirufl<c<«c<«u<<c4*o-fi«7c«2n«2(c®7c«t^4tc* 


0 stlGlNAE 

0 F POOR 


page is 
qUAUEVi 


123 





















0 0 0 0 0 3 OOOOOO OOOOOOOOOOOCOOOOOOO 


► © © © a o 


OJ i*J Ui Ui UJUttl'iliUlWWUlaJUtttiiAi tU Oi^iJ Ui til Hi u .U Ui tU til UJ 4J w W I 4 J S*J 4ft UJ l&J oi U kd tii uJ ut «i i.i «.i n/ '.j l 

ccococo,n^.4««c-ii4,ir<(\iCirinoM^r>nt?a 33 it «»,• c rv - *\ «r 4 « 3 o 3 * k - ^ a 00 ■ 

‘ o 00 000 a o -o to oirtn<in«Dinnii> 3 ao a « >«n^r « t)njo 3 > , \j'* 3 ffaoi o 3 mmsrtavB®o«iM ■ 

c ccoocivMV(M'»^cc>*icirir«cooM^Mir9i(>irrifiin«<h4«'Cxni4ac«P4r l orciva • 


C O C O « 


i'; r. 3 =3 — «*«*w*_, 


, — — •*m#xt>,A.iN**«niix—•-* — -*««7-r-r*.4'ir»~. ir'inoK-xo' — 


cocccooo 


O C C C C O C I 


C c c C 


ooc(\j , VA*i«nn^^ain l <Mfl4 ir/ir- 




1 o 00 o 


1 a o o o o o 


•000004 


000 01 


- - •mv'vr^niwmwic -c «J — — — — -* r- <r <r — •* « « 


iir«4r(ra»"ca > >- 


c o o c • 


"■* «A- U U-'Hl’MIML H iUa<klluiLtii||.iUlkilUiUa.'A .A.. X; *J ® »*- ta. yu *»J l*i ^ SU XJ n. Ui OJ U_ r *.’ UJ U- iMJ UJ U. 

« f-O® 4 -O I" 4 004 r- — r» «• »* « — 4 4 4 •• fW CT « O « « K 1 «m OtftC^^xCN^omC 

*-*«. iv»'inM»;»-^K'iriW 3 nr -r **•» r*> »** a. t c — — ©t-r^^cro--—»r^r-*A»virfv*v r- <7 r- a ~o — < 

1 «n oa ? rum 4 « c ©a/® 00^ o o^ot^pocr -c 4 x> m p* q »«-» 


B » c Ji j 


1 M 3 


i/> 4 »n •«» w a wi - » 
3 3 «on « 1 


-* 4 ino— 


fw »*» 4 a mr*i n* - in ■© « 


i^x'vilulUllilaMUUJUlWUJtUWUJWlUyuui^WWWUJ^liiWWWUUil 
C 3 K 3 K1 ■« f ^ 3 ^ a « C < 4 *- C fV » O 3 ^400*^0 — I 

ip c «« » 4 00 -* o 00 

J x .; 9 o ft* q <r< if a iv c* x cr c- c — - - «v*n 3 4 31 e e 7. x « < 


14 4^4K-4'»-*o«ro«/>a<\jar^4irccr4\rvcAi 

► 00 ® 4 T O O » N 

x c — — K»K , 4«xt7<rc—mi\*v'v'v»*''-rrtrr^'> 




3.000 
C t C C 

I C OOOOOO OOOOOO-* 

c. ••••••• 

O C OOOOC 




ta: hu* bfc 1 x k.U k. (LtL lu uh< k li to. x it u u u 

oooooo33«o4ift®mo«^oiP03r»*9>4ni'4®Nii}a>moo<r3«(yy>n(n«No**«oo^ai4> 

c c c c c c c * c ccMVMtffo-c<air<Oc - »v p* c ap-^,»ucir--fV3ir<affccc rw r> x pv 
X}rv^tf> 4 ^r^o^ 4 oa;rw« 9 'A*«’ 04 >®» -* fM co c 00 -*-*_.-._*-.-*f\irvi«Mrv'MAiAi'0 


4 4 4 ia r* ® C 7 <7 ■ 

fa<vrwxM(VMivn<>VMiwnifVP<«viM^«Mn)ii>vPt«P>MVfVMfyiM(wrui 


00030000 ooooooc?< 

Mil UHU 1 


• o 0000000 o o < 


IUM»IWI(iUui«MlJ«|iaiMMUWWUlWUllM*ililMttMlMUtintflult]^UlUMlMDaU-.llUn4)UIUk<dMu 
1T444 cK>trat3rt iraoa'^ncMiriiKiifi'-ffy ocato-cn»4ac <~ *- ■rxicnr-- 
. O O **\ «> <7 a- 4T*-®^f«-CU**»0»**4 «7 «7 O ® « O 4*-OX»^.*^®<> <7 O -* —* 9 ^ *^r «IT y- ® OtptPlO -o B K 4 -« 4* *-* 
c c c a «r a ©► 4- c — - Adf^4imr7C9 3irirrcP«ftitc«rirKip«woccc-»< - — — — — m a. rw 

!VIM ^IXnHVIM'VIMPMV(¥ IVW rt»4*m"l«lrt|l>in*IVPI4»rt 


c O O O I 

HHil k' W lu k< bML’ 4 .' in iu hi lli u a. WU I 


OOOOC oooccc 


C C O C O c I 


o ® ® ® u a <7 CXX'-mr-OM^rA ^ Al «4^®»A«<noC iO(\|i|p«C«D> ^-*(V.MIVrtrtrt^rtf4? 4 «/* «© 


— — - MmAApirvmfw^APifVAMAirviA(f\iiviAiAi(%<w^niiii««ra(ViivAfMra(w - ****-*i>»fw^A)P»MAaA»»vfVf>ifv?v'v 


I o O o O O I 


>00004 


o < « <7 4 0 amrmooc^ooocr-cvi^^x 9 « 9V>« a 4f\i<7-c —-sni^o-em — it>*a:a. -<r«K>3rva»v»vwK 

>\| 9 4 4 nrO/>irm 7 >r‘ «-* 4 CM 4 »«eiK 3 ®®IP^lO«»^t- 9 ®fUni^OO<IBBf‘ 4 MHXKI 3 3 I>| 7 > (O Al 3 — tr C C 7 «-' — 

y a a c c m 3 a « «cr«o<7cc — — —mo « c c-wap»^--**7» vtiitq 4M>7 c - 9 k» r 3 airi/>*7*« 
Ai Al <7 •■l\MWIM»VIVrWNA!MM\lM»IWrt^K'l4A«3 44 404 4 4 4 3l^l»H\i77rta 


I OOOx-xmOOO 
OOOOOOCOC' 


) o«*o oo o o ■ 
c o o o c c©« 


I C O O C c ooooccoo oc< 


10 0 0 0 0 0 0 4 


x 4000000 40 ^tftBoj3ippB^c-3niM>® -*as 9 <7 o-^/>*c©ir>-x o t7 o i/> t/* q OtnrVr-O—•IH-'OOAIS/' 

C COO ©OOC9l/'-07-<rhn4X>47-9~ 7-K>or»OC4tn — Ainr*7t,®3t5ni00®®7‘MrKftHV«l»Ufl7«0!P-*3 

■ Q 4 0 O OO C ru nt9 0»-^30**©lPir«090(\J«PIP9 7*tH<'<flW« «N « 0>*0«4IV«9 4 o 


• OAM 4 3 © ^-.^*9® 7»K op «•* «*Ai .'W'MfM' 


imaM>irwn<-«*«<4MCD®Nr^MniriniPiP3 a<o 9 •• 


>00000000000000000 0000000 0 

» » 

u; ui ui ui ui ui mj uj ui OJ til hi ui ui Ui UW hi ui u.' ui Wtt) hi u uj ui ui W hi oiuihi (UilhJtaJhihMilhl bi uitoitoihlhlhihlUi iii utui wtu tai 

* cciP9co9<\<3 oaotPiPciPcVi«tfM7(OOAio<niCAMoa ^P-*Mn>Bo»o#ir3*7«ioc-in-coftiir 

m o o »v*k« 43 oo 09 •4iny-«in9 a 3 oomo9oo»909*o»9(h9rtioo<»®rM/>rtprtiiniPWi‘»ow^^ 

• O C c * - C fV ?r, 3 rvc 4«p*»ec» M AAr rr - tfl«N07 7f*Ml;^^<C**O**«(<l37*<<|liei»*C«i3 c 

X •••••••••••#. 

x> « *• >* MA rw M fv A A (V <C CO «•«.—•*r* — r > -99 ,•• — r- nr « 4Mf> V* 3 KMT 9 «“ 


CO C C C C C C OOGCCCOO< 


occocoocoocoooocooococoocrccc 
kihfki>h. w hihix>hih:hiWhii9^ hh'bhMuh X Ui hi hi ki cu. 


k h) X' hi X hid. X' k u hi X Ui x hi h: h) h) hMD X> hi W lu- _ _ ^ ^ _ _ - _--- ^ _ 

«^-4oer«©**fv**9iniPir'40K03 o^cnq o^^o^omnirtPO-iw^o^ainipinoAo® q© ©q©9 **oi9 
0903 cc c m c 7- k 3 o a 3 3^iv»iar‘®i , 'CiPivAoiAi^-'Ki\jfu7’*«fi7‘jpr‘«©7‘®9<u3 -- m m •© 
q 9 ® oh>tno©©«K7>©®®999oooop »•*«(« AiiMq4h>©99©7>i©©oooAqqintft4iNNro7>'V«>9oi»A 

A iP Mipm A nq q 3 3 4 q qj 449© 4-3 4499 9 3tfl|PIPh\|p|^|p^^(©|f)ipt/l|P|PlP©© -C 


124 














































***8 P«J« P«08 pn 4 OOX Q.rB C**»Ll p»T 8/PS0 P»IP/PTO P»d8/P90 P»0 B/PTi 


00000000000000 


c a'a — t^mt'oooocc 

n rsp-N m9 o aruNoiivo«aooooo 
c c co c ► 9 - — cc ca c o o c c c 


« am--^*-*.ci^«ucoocc c 


lu il- O: k. k Ik' te. ik tu ki m lk' k 10 
rt ^ ? IV o » ,o O « 09 c. o O O o o 

3 *K®9O«Cr-X<V<MCOO00OC 
9 9 9 9^-*® 3 IU ® « a a 000000 


O <, -cxjtoitoi—.cooooo 


a 9 a 9 9 3 a 

DOOoOOOCOOOOOOOOOOOO 


>H ii; UJ «i UJ 4i uj «J IU Ml a. 1 al Ml Hi W HI Iti 

o r w * ► r, e c r* 

9- -1 COHi9-UOrt^9(>--o^9l(IO- 

c oc. c(POMtamcir----h.-*aa 


— — — -*0 anr«M^4«« 


o DOOOOOOO 

c cc c o o c cc o C O' c c c o o o c c 


K 14' UJ r W IL ^ A. Ill ttl HI III U »> 14' «l ttl u H' 

m <r «r c 

3 9 0 9«^'*-ClV9Mr-fV<C^Mir< 


«-u®®Ktm»»9ioMni«o tp Klip a a 


Kt ki ir r> r r kmp r> ip ip 91 n r« ^ ip m m 91 ip 

OCC QOOCOOOOOOOOOOOOO 

UJU.iUUJ.Jviili>|ULUIUUJWUl4iUJblMlWUIU 

a p ^ ® 3 rfi c x Aickic a r « r o o h h 

® *P O «D4MI 3 1iSN9KM«niH«OC 
\Kp-KtTXMO C IV Pi ^ 9- 3 r 4M) I*- ► 


rj - ^ 5 ? a 9 a ^3tr^ir*riririrtf'ir»rir 


►A *A 9<K|9l9iKIIP9lH>K)9|iP^9l|P9lfPPP9l 

C CCCCCCCCCC OC CO c c o c c 


K“ 91 •*«•*> *r «*»»*, f* 919Kr'K919lP9l9'^ 

c o c- o c c c c coocoo&ooooo 

uiLMii'AluliiL'^aJx'UiWWUiuliiUWhJkllil 
•- X ff 99Xa9^CC4CXA<9 •«•'»» —• •“ 
rvM(MK , ir-or«‘f'®99a9 cr oo^»»-i\ii\i 
9 p'ri9.r9f9K 999999,3 a 9 333 


9K199l9|99999n99lP9|«»P»1lP9l 

C Cl c. cc c c c 0 oocc cocoocc 

lx to.to.to: to.- M> to. It' w X) k- 1*1 XI b' ki M b U to! fc 

& M a n a iP 9 9 -•m;»9-K»**»i-A**-of--9- 
Pto<>£to.4><*-"Wm<C— * JitOOO--*- 
SNkk® #9 » 0“ OO OO O O 


(VIVfVIMf>IPI!M^PI9l9Hn , 99l91rtl9M9MP 


tuu Altai WbiAl J."*ltal«JX taltu Alai taitai ta> At 
r 9' 91 K. to mp »p a itooac'ito—. 9 ^ — O Mki 
e iv <9 r* -« —• 
e a xxx4«»399airi<'99Mi , iirir 


1 * k- *9 


•iw^mOOOC C? O O W —. 

00 c c o c c cc o o c c c 

tit 

a <v rt jn o tfi - c<9 njoKoaoooooc 

4 9 h h « x C a •'MV4C4OO0OCO 
C* O c O t I- 9 «^OC« fli —00 OOOO 


M n ^ ^ o ^oi^^^xeninjoooooo 



tatu/u.' taJtaiktUu/ulUJtaiUluik ktil XMiJ UitaJ 
9MVK0ClT>CIPC909 IV O C C O O a 
•*> «ooiV9itoatoo®ipo^coo»»oo 

o c c orctoaar«tf , ---K-*4ia =a 




to.' b ta' HI k! k ta. U. x k to k ta' ta' k to ki IV k k 

o cc i\i aj «d m <v a mto^ •••« xt 9 & w* 

— 1 tpxtoo«ir*-ircft;9 cr ru «-« o • 9^ ►*• 

■e « « ® « 9 9 o rvi j* =a « aflttoilS® 

toJ d^«®®®«NNM'P-XK^N»®®® 


125 






























,Bt*0TN8 • 0098 *UOCK • 105 Tt** • ?9«,001 *»CH 7,2 Pf s OOa,?^ T| ■ J20J.1 
* OOH*B CUP/tH CP NC 


<v ^iMrani 'vmnifii mm n»mn«nir>i<iini<«i«inii«nii>iflini(vni rant lynniMnio «»*i»niPi 

c c c o c o c c c c o c cccooocoecocccooocccooocoooooocooooccooocccc 


a iLkJUJWluklblMktWk hJU.bUWh.'tukJlUWIUIb^lklWWWIiJh.'luhlMUlLtutuUklWUUUtkikiliikilikjWUlkJMliUi 
^ 007l»**9C ^4) OlXAa JIN OJrt4COJfllOOSPl-«MrtC3» , 8fiPl.P»/l7Pl 

« r « » d 4 « ^ 3 - 3-0 

9 rM 9 o -• » - - 3 o <® of.3ifl^r^3K-*»70»x-oini»-Oirrti3*00-P!0>tor.^KOi-ort^B-3 ® « « 0110 -r^ 


•^•^1 « fO JO - *>J 0 / 3 3 IT 3 1/1 3 tfimtn 3 I* 9 fO rt fV - fW ^ Ol Ol Oi 


3 C 0 0 0 3 3OO0OOO00O0OOO0O0OCOOO0O0000O0OOO0OO0O0OOQO0C3OO0O 


ULl n.< U w ial'JiUJUJltfXJWti. uiUiiiiuJUiiiiuJIiiUi W tU4i«IUltMKlW%4Jlilttl W ItJ tO U1 lil 4l «l tH W Hi uJ MittIUlUUIUlUlU'iUUtIUMJlU 
r-~3*if-09x.ooii«rf — 09 — >-3irc«3irM-«niit)M-Kmc9K««3^»3 40ir»cMgo(«iw n«w-«c*r^99 
■O in 3 -*rf» •• O C - fVOtr»3r‘03 - »2)'03®» 3 r- o nt»3M3**^«((>tf>3 4)inir —• 9 9 0 0 3 O «N9 o» 

i\i 3 3 a •< «er» 9 *<K , «ir*'-*«ini 3 - c oc a c ©099 o«-Mr 9 Ch 3 3 m r* a « m m 3 a 3 mio»o»oiorv»voi 




r c o o o o r c c O o 


ocooooccoooooooo 


000000 


000000 


occcoooocc 


■O K» O tft « rt f» (£t 9 IMh> 09 —• fir'C 01 T 03 M 1 I 3 9 K 1 £ rt 3 •* 9 l/MT «lt ti O 9 O^MoKl V 0 9 >N 

^ 9 ^mwcojw^^iftiMviywinrtos 3 - itm> «i»> 3 39^-**ir9«>i7i9V)iitMin«o«*n99M»Kaooc 

3.3 O flO o - - -• 3 £ Ifl gl »1 9 4 9 9 9«hMD9 0 90 


X- c - 


-- 000 - 0 C — ooo**-«***oo--o«4<xcoooo>4-«*coooco**o»’*«ooocooo«>«*i^^oc-«- 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
» ■ I « # • • • • • III! > I 

UUkiWUliitUftMlMUMIllWlilUlWWHHUWIIfetlUkltUWUWMWUMilktUHlUyiUWWWUUlillilWMtUlDWUUitaiUUIUI 
9fW9WMr-iV3Mrin-o3e^or'rMo-*w9cipi39-a:N9»90oK-o9r*.Mrc-9inh9o«99ir9« 
moMo^ina 3 n9 n<*»iooM«giM«<«i«N9M(it9Nm*N«ih#9 n-* 9 —«crirvo-in«»» cr 

3 CMIAnf.MONS'tll9K13inni«>3 9COM||7 3»M9««9C3lO«*9l»C9-9'««.xr3<<«p9 C 9 «l 9 •*-<>*• 


CC •• 3 — 3 -N93 9 - At «*-«C 9 - 3 9 M9 9 - m 3 « «••••••• ^ Al ^ WAl <3 •« « •• «• 3 «V 


c oooooocoooc O ’© OOOOOCOOOOOOOOOCOOOOOOOCOOOOOOOOOOOCOOOOOO 

tk! fc'WkflHWkikiUkiWk M It* fcf tai to. hiWWMMfckbU toJ.toJ to: to* to; klblkJkkJk'VklMk k'k'felttAilUk ullUUk to: to* 
O -*»« O 9AO^OniAiA«t9 -4-«9 0-319 19^09918 90 9) 9 09 **^3 0<0 Ai NC tfMV3tf»M9 -999 3 3 9> - 
9 9 «nn 9 r- © v* » or* <v ni«iniiA-h rvi nt k — ^ t/> r- iv 9 nc 9 133 -«rti 9 - 99 MAo«r-tf*oA 99 «* , c «? ^ 

O 00 — — fMH939l09999f^C®000(>l93tnin9^K7^^®090'MlA999«e990—7333 3 3 49 »Ain* 

9 9 9999999 333 3 3 33«3£9rt9KI»Mr£«iri9riAirVt499 9944«994A^hAKhANA*®« 


126 






















»E*0IN<5 » OOHB BuOt'l ■ I 95 T 1 1“ E. » “‘C^ 1 ,<i *1 • ^**6 • ^ » i?u5 





u • 
*1 


dmgtkaupageis 
Oil POOR 9UALTC*! 


127 












































































Reading 88 


t = 299.40 sec. 


129 
























f> T H r***K* mI?I>T Sf'NV *4C U 8 -/I * A/Ac HO*!** (5 1V4C PHI ET*C 

rot'BUSTU 14 0 14 M 0 

»5,5«l mu fcB0.2ri(!n<4) \,lf'su ^H7« 




o o«**,<voe-®:a o**(Po cn»oam9 4«i\iM«o4(HOM(wioM»c 9 x» -o q - c a -Oinir iya 


Ct —• H> <0 N <M»0 Ol « CD —• «N tn« O » ^ •- WV-* **1 9 f- ► r-O « tf) « /V 

■o n s> K5.' iAV> 3 w <%a w o- — 3 o —» 0-9 9 o ® rw ® —• tf- « r» o r- a o- <r ^ »w 

? j“. d 9 3 0 3 ^ 03 ® £rv 9 «raconi.««nrrv^^i , fin« 49 iA«<tfiif»«* 4 )if> Kir»fW®(r-*oir»»«cjn^ 

~ v , v4M «*-^fVN njiw^AiivnifV)ftii>' 

-C — O <W C. A1 « O « A* — a® O' Hi « O «(»« *»\c 9 9 -C r- 9 C Of*- *\*\ Of* O' 9 O IT 

tt 9 9«f» 9 - •0 9 *♦ h e>9 O 9 <V « O O «OB>ftl Oh O tfl OITV> f- 

^ rw «A«arM<C t,WO o c- «<VMru^o»»> -* tl ftj O K1 Ki C K\^-« KV f«» 9 l»«W|#ll»l 9 K 

fv 'wfti <u r\3 ff\ <m k> ?v *n m rt nj »nm n r\i rtf\j rtr\i ni m a* »^fti 9 10 9 ki 9 w 3 fi 

Kioaifloi > ' 9 o 0 ^o<vc otftfto -«i/io 9 oo«mo<oo o«*oo<^ook 9 09 —• o cr r- or-oounnioK-o o mo- 
fv o « < <£ y't- a* ® - ir r- tcc cc r- t*i «p o c mc c o « 9 cr o /\jo o * r\ m c « 

o* tn m in « r- -o r- o- " o •• *n *•» «if* »■« a- 43 cfc •no *no o 9 00 *-« ® r- o »n ® r- 3 « 

-t (M - n» -« <0 o* 9 r- ® t/> t* ~+ m o (\<k ® co ® c « k» 9 00* *- » ® ® 00* 

K» M*t «IV: <\ 4IIII If)" O** 4- ir- 9 9 a 9 I’M Al <W A* 

aoat2ff <zooaa0 o a a a a a & 

O 3 3 0 O o 3 C Cl OC 0 0 O O w O C 


<v«oo«o o«o o «r> o c f' «o r- **- «m- «f-K ®o>»^«f-f“-®oo®o-r-®mfv®r^r- «kk bjno- 

-j--iOif>3»oDoorK»»<iDa9 33 339 9:oo;*«;fiif> D®«;i»)rfiKhrrfi 
rujD(Mrt»af\/fV(DFO>Aaj^''a?r*-^B-'-<®an»i(or-f-®w-«(nfvrvffl»-r'® 9 9 ®Nt> a>tumsi«« ait-MO^® ® » 9 
• i * • X • »X • •! • •! • • i • »JL • • i • • A • »i • * X ••9 *«»••! • * 1 • «i • • > • *1 •• 


®0<;®C«<0r'NQ®C0®«00C>OO00oo0WW099 0990(ntf)Oir)tf)C««0»'f* ar-KCNf- C NK 

9 c’o 9 c 9 9 09 9 t' 3 3 u 3 9 orsror/'oirirc’if>tncirirorirwirruir^urif'C‘tf'rotrtr o «n (r lit tr 


OBlGTNAli 
OF POOH 


page is 
QUMJTYi 


131 























: He*CtNG • nofle "(.'’C* ■ 2 01 TT*" ■ ?«?<».<* 01 •*C h 7.2 PT a T T b 315fl,'l B»GE 



c m Ai r* m <c it ► - ^ 3 -o o r c r c q m a mh« m r a r v> 

«co «v mo to o » q *•« ** a m a o —• o a « n o m o rw am » m 

•c a o m o m ^ s « r* a , ► a r» m ® ► «« -cm ®» «ro mm oc 


aruamrt4^tAoifl«««qra9«)M»>^ar^qoM^nioiDooino9Uvni4)nMNooaoor>- 

• • » • • * • • • * • • • • • «IM •• •« * « •• •• •• •• 

x /> « a « -* - ► ^ o « a o 01 o •* «o a a -*a o i>§ oo «*o <* -© 

r* m ►»** r- c «oo o c m m am a m ® i\j a At a » «o m *c m q « -*m 

-in iMmirrypii/Kva j itok»k»-'J>mM'0-j ^«N(\iipn(flir^ 

m m m m m r> m m m a >a ia »a (« -•« • 

• 

m— a •- o c m r* cm c> — ir« m«w «c a «> m mm mo am oc 

flea'tnmmmot'-o-^of.oim-o'mmt^aJMomo^om-^f-omoo^mmcromoaoB-tor-o 

»-» r ir»i<ii»»aiP®qC'aajiPat*-a^»uq>ina»KqK<i>a»‘«a»f*ir»q«rt**»*‘®o 

am am am aa aa a a a a a a a a a m a ^ a a -• in -« am 


tninon^o aooommo o^oo q om -«o» a 2 a m am aa^aaoaaotma aa 
m r» co *“C m r> om a a ec 9 c mb. s c a a <c it uj« a u. or »r ►- m m am 

c m i\to aa *-»o am a m *-• «*o ta*<« 

• • • • • • • • • m mm • • » • ^ • « • • • • kJ ■ •*.< • • I? ■ • _7. • • 

•c c <0 o tfwv mm 4 -• m-* m •* :* m i/v mo m o a m o ar m o 73 <0 o ** o* o 

rt.<r. tv — m m - rv — *4 ~ m - m *• r* — m m Mi m t m r* — 


. Bvmaa a® •* ^omm3nimD4«s>« «*n a a o a a np^i 


«^mv*ummotrirooo«jooooooooooo<joo x««o * «« z«<c ? r c<e*..cotL«<x 



























VAPS P»I* P«OB PPA 00» C«JA <!."B C**‘U P.TB/PBO F.JB/PTO P-OB/PB0 p.QP/P'TO 


003000000000 C.OOOOOOOOOOOOOOOOCOOOOQOOOOOOOOOOCOOC 

» I I > I I I I I • I • I I I I • I • I I I I I 1 I I •■ i I I I I I I I I I t I I I I I I • I I 

UJ Ul Ml Ol liJ AikitAMUtUW^JaJtUtU ul 111 l«t HI HUH IaI m .Ai UJ HI Hi iaJ Lil al I>J Hi tfl tfl Ui'Hj n? lij .yt t l m Hi M til (*» 

c c c c c o c a c c » c o - c x c <y 01 aa x ^ ««r^ -3 c «a kc » et<<r 4«Cip*(o«<aa: mr-9C99tr« 

oooooao-^tr'-oo* ojunflfi»fl(\jN»*iT(MMJM>«-«u'CMr(?® 3 ' 0 'Vi/'ir'»cDoooaoK(r o^r\ioooinn 
c c c c c c caivivo- — c o x e rc i/a k\ <r crv ^ 9 4 aic c c c « «irinir«-c « c c « 9 cr><r 4 cx c ev »*> — 


c c c — «• chm^iv m ^ v> ^ « tfi9 c e 9 — — 9 — 


ccoccccccocccccoocccccoccococcccoooocccoccccrrccc 

Ik. I*.’ fa: fa fa u_ tk_ fa fa tel fa) fa fa fa fa fa fa fa to, fa fa'fa fa fa Ufa fa fa fai fa fa fa fa Hi fa fa fa fa-fa fa fa fa fa- fa fa fa' fa fa fa 
000 o c o c a 4^fv«»n<«»««99.-v994 9(ruv^ ««A9tr >n>*(vinip fO? 

ccccccc»c*r>aaff^c*«^CH<cMViK)!Si»occcff3%rtoo4»MV*KicNM/iiM;irft/ffrvMP 
00 00000a oimo ^ssnoo^'XVdinvininniKi -*o o 09 ® k « oor»o»xtfirno«ff h rv out o o r -pi 


c. C 0000 Oi\l\ft<lOrNN 


9 -3 (UMftS KMVf^|IWWIIIW»VIV*tfNniW<VMfW«JW»»»Kli»<KlHK»f»lK' \ (H t* f* t\l tSl 

OOOOOOOOO POOCOOOOOOOOOOOOOOOOC.OOOOOOOOOOOOOOOOOO 00 C- 0000 o 


•Af Al ul iAilUiklH)Hlliittl<A)VUdJklHJtki>lilAlHjlblljU)ltl HI lit hU «) W ill t» 4/ ki kf Hi fa Hi tLl ai «| (U di tiJ Hi lij M) Hi «i aj Af ki Hi h! HA 4< >il 

r^r'-ccAi*---© < fti« ► - xaccdViAiqiinaiiMrffMM^Mp.vncc » f\i(r « « < x « »r. » ^ k, ^ a a 0 a «/ « 
©ofV99-fa\r-oooex*t^er**oo-«>oo — x*©-teor-fair^xr'\o*a > 999orvjnx'9®©c:oc**M<ao-©r-!\io->o.r\»'\ 
oac«xcM^r3iwc4<mxxcMKi^ip«9rcx9inaMAMVMCcriintfi»>c<cccAC99«c c g ar x 

4; -t x- —rwrwivrwcv.t*i«\ 4 f%t 4 c a x*,«x x*. Ma . v .^ v . OT iynMmr)i«ir)in«v^x.x V .«<f>.aih- 4 .n 9 M ^9 xxo xxx 


o 00 x*« xw*««w~««mx««*x««*p«x**«x*x«** 

c cccoocccocccccoccccocccoccccccccoocc ccccococcocc c c c o c c c 


ru(v^«»(vc , viwir®'Ocr i\» a cr it m 1® n » ^ x« —» ® «j o i*m x c rwx*f^x*ruo > Lrix>r«tr>tri^otnc(>a. x xi X o rv x po r»* 
r* ^ fv — tnr e e »r> « c x- ir iv x nu —•*%.»'. e 9 x r» x ■ aiVx^rmwohrc cxKtnuKicrKAi^iirft'OivMf 

C -1 fi N 3 ^ 3 C 3/lj«»n^a»o«»®33N-iftg®»3»«nfVx-««o®^ooKoa'x^-i3®wxryi<iin)®*' ■*» 


a 3 3UINK«N®lirxxq4)Kxft)(V'\|IMm^lV«»*«-*KS3iHa3(V»irint««3)Ka , ‘ 


000 OC ©OCOOOOOOC OOOOC OOOOOOOOOOOOOOOOOOOOOOOOOOC C O 3 O C o O C 3 

• 

,i)HiilJaillMil'HMi;UMUHlWtinkIkiUlltilliy!tlHJkiUWbJkJWWWItIikMiHUIkUMu)WllilUMhMilUHlklWU.iUiUU)taiujHtUIUi 
c aK- cprxKr-crKiacfv.xoxr'C'x’CA; —<90344 <«»^cx»rg 3 iAai*>tr'x 9 ir 9 »r*fu 9 ^grc a fv #v c a. 
k ji o - 3 g oo-xoooo — x9roior*-r^x*xo — ^m> , n»«>^r*'» s »^ooaD-4>^>t^ot^p*>Kiooo-^p^a x>ook-. 
a x c oc c^i 3 iftf 9 i\ic« iccCx^xxMrwi^a^ a f f m ia « c — — k> a « «l tr c c — rvrv rv *vko a r~ o- 

^^^^►KhKKhC 999 xxxx - x- — x« — — xxx«|<W^M\iMVIWf^^l»l|*Kir^. K* I* - . »r Kl K» K r 


xxxfS|ft||\|rt(ftilW»WfWi>l^fW'>JlVIVWfVr\(rUfWfVm'VIVfVfWK>»rrt^»0*0»*>K»»»lKl^KKIWK>K! 

ccccocccccceoccoococccocccccooccocccoccocccc 


000 Dooooooocp- 4 i-i«»-gpi(MvaM»»p>K(Mni)tMiM/» 3 inMni»tfixhX 3 xs®«»njfO(rgxti(r x 
c CC oc cccoccca^cr^*;Ki»-r-r-«;»-ivaK<}r-iVK'ir-caccc:«»-(CK > . »nc^K>K: 3 »^f-<ro«ex-*rc»~ 
oooooocooooo o xf\px*rw^»«nxxw->.^aj c~ ox® c a 3 a a x oo*«»o--xw^-xx^xxruftjrnw 

OOCCOCCOCOC OX XXx-.xxxxxryMr\i»nK>KlW3 33 3 3irN*999xx-xxxxxx-xx-xx- 


c000000c 000 o 00c 000 o 00000000000 o 0000000000000 oc o 00 a c 

fa fa’ c*J fa fai Ui fa UJ fai fa UJ fa fa fa UJ fa fa fa tel fa fa Ui fafaJfafafaUlfafafalfafa fa tei fa fa fa fa fa fa fa fa) fa) fa fa Hi Hi Ui W fa 

c c. c o c ^ x 9 grr-*-.^:a»p)*vc:*nirira--xx»r»-=? 3 ircr-x\-.a-.acaciPv 4 nrx r> 9 — r» o - 9 r - o 

O OO OOO k T'0-0--. = j 3(ninc-C3«4U)K3<I«a®»0«r-3/>N«9l*'3MWni4!»l03M^q 3 ^ « ff «i N 9 

r c c c o <r c* o- cr oc^rxrvK'. 33 ttrxxx^o*ca x x c 3 *w c c c c x a ^ c c-imiok 3 3 c mrinnrir < ■( x 


C- c c c. c — — — x-rvrv(%irvfvrvfv«vrv]Aifvf«i«\;fv*^ 9 rf^«roirxr»K 9 'r»cDco- 


oiiMrvfwfw^niM rw(WM<umni<V(wnini<iifVM rwninn*MnnMmKinio«*ii^Mi^i*(r«iMiOAO 

C C C C OC O C OOC O O C C O C. C oocccoooc oooocccooooooo COOC C C CC CO 

to* Ik* Ic 4k fai fa; U. fa fa - fa bjfa)fa>fafa'fafate)fafate>fai tel tel te> fa' te-fa' fa te> fa fa te' fa» tel tel fa fa U- fa fa> teJ te- fa te fa’ fa fa fa 1C fa* 

O C C C C MO X 9 3 x X C 3(09/19X^99 09 KxiOtVWCfXiXXr- O f\l r- X X4>f'-<D3Dir>x.r»>09 (003<>OOC 

- C. e. OC-OlT-C f-x39xivrtlO«^Iii < »»dftxK^N J nx9 P* IT .T i/* IT* O* OC9X— XXoXX.fWx.'te-te^Xt.floxxr. 

C0000999900*A99x»nN9«-»0»09**«rt9K^«»C-*'***-<«9KOOp*«W»iPI/'lf>«M«‘^l*‘P‘r*aDe90 


3 cc c- o»«-«'A«f«Mo»rti(viOio'On3 a a x irin t x x co 9 


^x W -rv(V'Va(\«(^(^«VM(V(Vrs.AintMMIS.(\.«l(VAni(\(fV;A>(VOi(V(\.fWN(VfVl^M«W<UxOxAiru<M<VfV(\;f>A(NiAA<VIVn.^'V 

ccaoooaoooooaooooooaooooaoooooooooooooaooooocooooooooaoo 

i 

HiHJHJU.!ikiUJHixuiiA;itpHiHJH | a.ik>itiUJiftiXHiiith>«iiyikiuAiiittiikJiUwuiWiMiii4JU)Ukiiii*iiVttiitj(i»iiiikikiH:aiuiuiiUiii<ii 

iv x c c x x. x a ir <cirfwrwrwxmotott^o 9 c x <x oc — c oinfw^ 9 a x». nut 9 x c ► « 9 o 9 

p*i <? 3 MOMninj»Nr*A99io««khX99»»»-9 oe-e^ac^^OHoioftjxnn^oi^-AKHMomiiMjiPiNc r. 

mv <« c c a g a *■ x ® h x x re ocx>x, (^3 r x fwni«C9rrrhacc9>K. *H9 M'-grn.xc<9Cxg err 


cvrv9x-ivn;r\.rv*ji\i*\:tV'fV<v<\i*vi*»»*p* , «*pri**>^*o 3 3 c 3 o 0 co 33^ftix*-9® n k> n<r ki 


OC c O O X .«-> xoOOOOOvAOOCOOvAvPxxrtoivA^ixwvaMX^OCOCOCGOO^MCx^x 
CC OOCCCC COCCC ©COOC C OOOCOOCOOOOOCOCCCC'CC OCOC C C O C CO 


c ccoooo-r 3 r 99 ® 3 »p»rrtf>ixx^oocx-otfi«o 3 «r*w « *>r k xKg» 00 3 x^o 9 rtr.rrcr 33 
c ccococrg ec 9 3 axc/'Xitr — xix x it *i r- c «xmir 99 X ®3 x x jt 9 c co^srrxir o cm « 

000 oooo'wi\i(V 9 M-A*A 3 o**ioir 3 in »n 9 o»v ^ ki 9 3 rvooooi9<o^ifttA-404)o9«9 o *-a x oo 3 'irt « 


occaooc-»r»33«xxx9flom9 - •* x •4«*ro9 9|ft99 9 9<*x> **xx- 


c COOC. C CCOCOCC X x x «. X x x x x C x »,„,a,.«--.xxxxxxxxx C O C C OCCOCxxOxxx 

000000000 00000000000c 00 000000000000000000 0000000000000 00 

t • 

Hllkl kMUUWIUUUiUitfUHIIUb'llfWWUJHMllhJUIlMillUU WUXIIUBUi WUUtWWUIhlMWIillUUUiUU>WIUU«>Wlllkiiti) 
c e »r <v o irff <vc cirtog c c r-er'(Ctr»x.#vc nc r^eaxi^crmKioaaar-r^r-x.r-eioocx-e^ otnrrrrorg c 
O 3ni99l/>«00 09 x Hi ® m 9 « 00 xx 0 * 0 K/tKX'V 999 CX®x (/>»#> <90009 3 xr N r « fll O OOtfl rt 
e 9 c x x«c r ervex e^xccw^nrca r c - 9tf»3<VM«A»ccirr'/'-oecff e « c 9 a xcccivp'' — 


xx — xiunf cv KiyiwiVfti < x oc — x* — — x ^x^xKxxftjwtr^irKwrA-PMx *.*«•« 9 ^ 0 - een9rr9xx9 xxx 


c C C CO C CC 00000 CCOOOOOOOOOOOCOOCCC OOCOOOCOOOOCOOOCC c c o o c c o 

« 

kJ K ta. *. u. IH tu U. Ik/ U. ta. bL' Ik. Ik‘ te. 1 k. u. kJ M «/ te- U kki k; U a: ta. tu fcj ID k*> 93 tel fe fa.’ IkJ It) U-’ fc» ta. U- fe< *-' fc> ta-i i*> 

x* x c <D 1/> x x x«/v x.e niMT x or o^mo oewo^owfvifo^erfxcoxaintrinoeeeaeeae* **rwo 

*rr oirc 3 e«oRiorrcirro«i 33 r far 3 rertfurMViWMw-irinfarx«irimvjxr«: 9 W 3 xWMe 
7 ® cirtfie «e er r « ® » a 9 9 oooooxxiv'm'xjc 3 v> e « o « r a> x ooomx 3 i/Mn«r-r-rrai® 9 ooip'> 


Hi <ix»p|rt^^|PlpA|iPirtrt«!OW^PM03333339333933333a393lf»lil|Ainiriinininin^lfltf'^^tAIA<»90 


133 
















































© o o o 


« cjr\i ^ -*^^oo -*-n o -o o o o © oo 

£L ... 

O 3 K>#VfW — »-.<r fti (W c c o c c c 


C C C C C C C c c c c 


r- ooc o C- o 


CM<v»vnwnwwi*» 333 ag 5 (^aa ® ?x 


a «- ffacrcMvxffKi^ - tr* r* «* r-* « a. 

— \ r ® m « r. > x com 

• - c c oacn cr.ac 

a. «•••*••••*•••••••••• 

— — — — it q "l - 




J^^UiMl 4 itttU.JUJtDWktlUUIWUWWuniJ 
-» cr »- »v cq it c ® 

-;. T. -"I 3 «« 4 > 07 M®K»NKnjfll» 0 ®CO 

- *v tr ® ►• o a*r *vf\j~ , *^atn®-c^r* 


■ © <m — ac ® ® flo-ir»'0«Nn(ni(wniivni 


ooooooooooooooooooco 

UAMUlllWIMWd.ii>kllUliMUhnukiVhMUlil 

»-* .n x rm mmccMC? <y 

l> h- ^ KIC « « VCC«aiCCCC«CC«r 


in or*- -*iaajm « ^ o » 
o?v!vnMi ^»3 i/»i/tirofl«/M>««r-NN 


>\.rwniAi^A/<vniMv.nHV'vaA<fwn(«oi*tKi 


a o o o « *^ir c a »Ai^r«crt*«vao 
r o o o o « « « — m o r ©©»«** ® € o — « 
r~ r- r* ir if if (Wc «M a» *-c C o c c 


■ r-.nin-*« o^j>; 


I » (VAAOOOOO « 


QOOOOOCOOOOOOOOOOOOO 

Ui UJUIWUUfUbJdlUJUJ fcu kil UJ UJ w til tu u UJ 

* » « ® <r occomoc o ocooco 
«o 3 or-r-to®tnoo o 
« — c c c 3 c w k aoonaa 


i o<crv>v®tnniOkri»i «^®®»9 » m *■» ** ■ 





































«e*D!NG ■ 0088 BLOCK ■ aot TlMf • 299,001 *AC* 7,2 or a 998,999 Tt a 3150,9 p*6l 


CCCCCCCCOOCCCC O O COOCOOCCCCOOOOCOOCOCCCOOOCCCCCCOCCOCCCCC 
U. U U; u- W U taJ U ta^ W U MJ M UJ W IU ki k. 1 kJ hJ k' U tu U 1 *»i UJ U- U UL*_U/ta.' tajtaJUUta. UJ k.< W- M- UJ UJ UJ U. U. U U 

U -3 3 ? « «» tt lf'OnrtO 3 M( 0 #f 0 » 3 Kfl|O<MKlO^*l*aK®Ka«c 0 OO»«( 0 ««(V-*it»'\lK"lC OOOT\I 3 f^ a 


ki ^ p*v n#m»i ><••«« -• -a - cd -c x» tt •*> t\j «*> 


0000009000000000000000000C900000000000000090C300000000009C3 


UAttalU<klA)ttML!UMUUIUlUtUWIIlWUuM 4 i WWlM U HllinuWlMUiKllBJUIttilUUlUUJhlWWIUiAlUUWliJlUttJttJUIUkiUJalil 

==» (v ir- 9 c. ir ar fti c » fvrv^irnnKi — r' « «o c c ora c ? nr> on 3 ? a 

m o jn -9 * a tt cn r- o o — r- o w a » comc«rxjiD(rn'aa>M«oK 03 —r»-o- 
u *\j a trtc sr^c «4)o^mr»vtr — - «- n.coccn o- a> r~ tt an-cainato-C'<r4i>c-cirif^q - ^an/fv^.- 




^^^.^fxnjr^rxiniivMrvrxrufWMivnttvniniivninKvnindKnirvivryfvninirwMnjninjninin/rvnMXiMrurunMxifVNrvrxrvi 

ccoococcoooooooeoocoocooocoooccoococccoooococoocccococcc 

e U u k' v K k; h k' fc! kJ K ft.' k. k.' k, 1 « k) b k b- ki k M ki k lu k) k! k k. kJ ki M ki k fc. h. to to- to to’to to to to to’ to to to to.: to to u to to 

•M noN 4 )a<M«Kon* 9 Ba**rt^oair CitfiMfOp-ir^-oa on^o^roiroj orvoo-^j a rw 

tt « c a c i*i i> Kiqt-nwoc — co r- — —'^esein-c—.f-ittoocero- — ruiroac*r*>aD«c tt in cc —n»cri^c c ^ -«n 3 3 if 

a =? ^^^r ^9 9 tfMntt(nir»in^« 4 > Of»NcD(y 9 9 tt oo-««a- 9 - 9 (unifU'M^iai rxiairv 

u • ••■•••••••#•••••#••••*••*•••••#••••#••••••••••••••••••• 


— — CTOCJ — CC a- O O C — -»i*«CO*>IVO«-a-C OOOOa-9 — »-COOOC c—O*- — OCTCOOOC •* r»n«- e o —- — 
OoOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOCO 

• I I f t I I • « I •••••• 

O taj uJtUUJtUUJ UJ Ul WU UlUiUJWJUJbJUJtaJuJtaJ WblU W U lul (it UldJ U U? Mitu UJ MJ ui taJUJM5to»UJta#UJUItaJUJto , MJU'UJUJUJUJUJ UJ UJ 
■ta r.irouWC hNk ««OCIT3(rMriinAihOeC 

0: v (vmo n<o 3Kmn»r*-cr^if'-*3ir»®-9-9M*-»» — o tt —• ® o in o 

c ; 3 j*ttOK}Mi 3 c:*\'j* , *-’Civ—to —•fvnsccia'ipnf'CahvocK’ccirc tt <>vi«fvca<coir 94 c cvw cMr a 4 


cc- «<nc 9 -9 tt w vu 41 0 c — »\j — ^ ^ n 5 w*«nfticn —od 4 rv<vni-'ftiM\js 


c c-c ooccooccoc c coocccooooc coooccoooccccooccccococc cc o o o c c 

to U to' UJ UJ UJ to 1 to toi to I 4 M 1 ita.lL b.- U b.' U IU b to/ tol to> to to to' toi UJ to' to UUl U 1 k> k‘ U 1 k ta' hJ Ul U! tai Lt lu Ul tal k> U U hj U Ul taJ ta ta ta 

o —. an tt 04 «no «o(VMntn4*9*i« o •aq.ttiixri O4>«<o tt <e tt « tt -# im tt oeoniNttmMvtrm^ —• -« -c tt tt tt <n «* 

tt tt^fxjcr 3 r-x*^xir>rwrvfv«j»ta>—tr^AiiM k ’«4 nn^r^(ta«K(C 9 >vio> 9 MrV '«^3 ir^no«r--r o i\jo» tt tv *- c. ch 

ooo-an^'V'Vtt 9 tn-o«« «kio« o ooni 33 irin«NNN^®®»o(\m 4 M>« -o <*> tt tt ou« 3 tt tt tt -A tt nvt« 


tt tt tt tt tt tt tt tttttt tttttttttttttttt mn{nnnr»'nr(pi/M#'trtn{fiip«' 4 « 4 )«« 4 >'C 04 )KKKK^Kf^r>.h.(oc® 


135 
















u’osit ■ 11 fee>h*9fc6 ■ Id ?*1 Hj»n tOtt*6*Z * il'll IOJ ■ XlOTU 8900 * S'tlOOB 


PAGS13 


ssasss 






136 






<V e »r rw o 

=* o r*) y 3 

< r> «r> f- a if 


• 

• k h 

Cl>« 


fflU.'B3Ti:®»*»X®BiOa)COIl^ 

© tf» n§ r-* • »© * • o • •*«. • • •* 

• • *n<ir-o^cc&ir(w»f«irt 
3 3 • i\j ■ • <©?* • l*i • 

«G-*l*i;*f*»©.<»©c: r'Kim-CIT. 

9 i^hv ru ini i i • < 


2 ? 2 ^ 2 


ZK till ' 

a « a; w ir w 
a d a c i r: 
*- a «u»*-a 
i a i 
D*-QB) !3 i- 


^ a} < i*i < a! 


i*j U 3 

a *~ a. 
ui a_ x 


• k»ft 
itsoa uis 
ox « < 

« < 2 a x cr 
ct i o c ^ c o 

OOH « 

KK 2 2 B 

x m o ta.‘ o o 
or,»-B x ^ 

•*■•*— O' ►— O *— *— 
2 fc « i UD 
cj in -• tr 

^ x a a a a •> 
a oo c o u. • 


ai a 3 i 
0 0 4 1 

x wa ; 

< *-C m C 
I 2 < 

u ►*? va 

UK U 

r at.*- ^ 

CC *- iO —» 

P~ Zf U V. <t 
Z W M Jj 2 

iu«a u ft 
i uia a ui 


• DVKIWb W2 Z 

/_*_>& a . 


I *>l !M 
K M 
I O O 
Hoctax 


COX X oo < < 


J® O -ID 

a o w 3 

•- *. •- o o 

« « Ik < 

»- «i or » 

JI-DD 

X MU«_J 

XkiD 
U I X 


•IMliilS 

m * _i e e 
oa Hom 


e 2 ►« 

2 |-*X 
2 CC^--*a 


JJI-03 
i « « . 

O 7 o > 
u x a < 
a x • 


MX w jnn: 


137 







































































bMDInC « 00*8 »t('CK ■ ?0« Tf“*! ■ J05.?0t M»C* T.J PT ■ 908,7U9 U a jneS.T PACt 

bamjpt prppoPM»Nre 
























|HE*DInG • C09» ^L^CK » ?0* Tl*f. ■ 509,701 i*CH 7,3 PT ■ 99@.7<I9 TT » 3faS,7 p*CE 




O -• » » O 4 » m ® W 


■I ' N — « O 9 O' 4. « -C 



ni 

m 


m 

*W 


m 



an m 



r- — m «o » 4 


-* m n a 


x x «” m 


M TV fV M Hn IM t* m 


aw — - 


> m »n m •*» m mm 01 mi 


o a «-» — 


tv in ««n <— f 
a 4 •••• ► r 


x n 
a — 
x 


(V (Vi mi a* 


rw rw (V At 


mm m m 


-\j m mm 


» 9 -a a n 

4 — » 4 O W 

C <V O' ^ W O 

^ *> rw m ivn 


0 9 «-( 


► — am « -* 
i n> m k» m m 


^ o a a n o 
c rw ► •* « m 


*w rv mew mm mm m * 


f\i-* on 



- a 0 0 4 9 4 4 a ofvno 3 '\afM4n«o4f*.o4ir49 — 4»0(Paft»9hon-oON4 


3 to tntn ■/! /> o 9 x. m n 9 9 10 99 ax ►* •* ax o -o mm o a n- 9 ocn 09 o to am 

o n u% h *09 mm **a c a oc am «o o x — x m o o x r- n w m x ir«. m <*» 3 o 

04 i ^04 303 ir> 09009 ^«M£ 0 nta 4 Hi»o</Hv*«i 00 i(vn*«nir** 9 in tn «n o ^ k m «n a *n otn 
- - ^ ^ — -*mmmmmmmmmm’tn 


aa 00a -p-*o 
*- — otnm^*m/v^p*vma**! 
mm mm mm mm 


*-**19 r«-a«nmoxmoT-x *n « o — a 
c mmmxm—i*im-*Ktfxx ommmm 
pm rw pm m *n m ^m mm nt m 


no«tf»-oDm«-*^*vo9-*oi/>rto x tn m r- nt m 
a mm—ntmam — a k*. m <s m x a x n* x 9 

-* *n m pm pm w im -+ rm m mm n m ?o m 


.0 o o o « o o o 9 o n o o o^onoonivo on o c « on^ o 3 n oea 09 nonmo-*ooof-ooo o -o r- o ** ® 
— pc m a c —a tm yr> 00 — tr 9 c irtn c« m r* tor - *u re a x tr **n oir ax ax 

na aa aa o <n 3 o 0*1- it a it f- n •* a a «n >x n • ax n - r- tn am «o mo a in 

n rv mm mm a a moo —• m 90m om m 0/ mo 4 s <0 p- ox re a a 4 a m re -o re o a in 

r-*n »- **» o* **•_ x m x m x m m-* m— x «- m -* m 9 m m a n m n •*> 


9 a 3 a 
0000 



ujmmujrumxmmmfnp*"* 

a • ■!. • *a •%'*.•• 
oxxoxxoxx©*-*- 

t 3 3 U 3 3 C 3 3 u 4 3 


140 


aaaaftaftasQsaaa 
ooooo -^ooac-oooc 
*• - *- . *- *- ► ►> ► »* *- *> *► *- 

ooor-r-o 3 r»r-co^^eo^r-Ar-r-v}r-r-<on-^-»>^>^<c>oo 4 )r-r-a 9 mm 4 r 9 t->r-(r>^^<or-‘r- 
3 mr*^aa ^oe^^nt^jaa ^ a 939 9 100 3 x x r‘*nmrr-^^er»n 

-^DNMD-<»<Orenl»f fc *'®»*-*fDre<M 3 jr-K ®4 4 or- k c<vni 4 «oa)NNffi*«xoo 
• •* • • X. • • X • • Jl « • X • • » • • 1 • • X • *1 • • 1 • • X • • A • • X • • 1 • • 

® «oa« 00 oooooooommoa 9 09 9 o tn tn o tn tn o x ookkoknok^o*-*- 

- 3 u 94 Li , irum:irircirpuiriruiri't'/iirun#i;trirurkntiriik'trtf | Ltnr 























































PCACTM5 • O0M ■ 2U* t»"*. ■ MO l.i r*t a gn e| MV t| s jr-eS,/ 


o ooooo oooooooooooooooooocc ooooooooOooooooo s c c o o s c 


N 'AJ liJ tii >4i U) uiol Ui hi 111 UIaJ'.I tai nl y 1 ^ l t j Stl r^l HI ^ l»> LjJ n< U 1 ul Ul Ml %’ ^ lyiy HI m til 'li tli Ul kil»l'-lt.ll m UlUi ill Hi -U 

a O c C O c C ^(Vec«J«K,OKir>J»»‘CMnhCNOal*"OW3C*^MXr'C*' 

J - - ^ DOOO-KIO* -<« **0 

• c c c o c c CMvftiCM^^^cc-tif 990(\imMMn f i(V\KAiaKrinrN«*M< < rv f't tr ^ tr <r <c r- C. rv 


c c c c c c c w r a za m. - -- - a « »-r- » ^-.-ftfvivfv-^nprrK'r. «wftjn J «-*'*'^^r-<<rirrmr3aN^o 


3 

« cccccccoccccccccoccccoecc. cecccccceoccoceccccccccr 

^ (L u.' (L b k' UJ U. k' «L' k‘ k- u. b.' k. U W k k: 11 . b. U lu U. h. li. k U b< b. lb u. Il> %! M tk k Ik' Ul k> It. U. II. U U.' U. b. U 

- o o o o c x « « tovtMN « in — 

- c c cc o c c- *- x tr rvi x: «\j ru k ^ « f* 3 >*f\i 3 iPGK-fv«**cotP 9 ^ xx rva<io«i«cMC(C? c <v c x x 

a ooooooooof“.-Min» 3 «s»mo«r>i^a 4 niM< 9 iunn»«*« 9 ooo 9 K«c^a>««^-o(va 9 iiivtr- 4 ;«”*« 9 f k *9 


- = OOO x CO 3 .P 3 a KlT'kf-k'Cl^KIK* — d x> in 


c 3 •rKiKurthri^r^ira^MVfWMaMiwiKniniMMMQiMfvnMMMiVMni^D^iiiMnirrtinnKirr^^^r.AjK 

— •- *=0000—000000 00000 => c ©000000 000 3> © © OOOOOGOOOO 3COOOOOO© ~ 3 => = 

o • r • •fiitiiiiiiiitii k i| 1 «iii»ia ll i» B iii 1 iii»»ivtisi>iiiti 

N Al -ij W 4 J lU UJ Hi li tii 'll Ai WJ ill li i. * ■ . i ^ ^ il aJ ill w Ml 4) lu xJ Qj Ml tf *1 |aJ UJ Jkl Mi Ml 111 ill Mj 111 Ml m laI ^1 _ij xl a! ll ill xl OJ 

tf o st — —mmm. ir g 3 «r, x 3 — k* -c c — 3 i.c^Qaofivcxirfvr'^ir-'i'rcf'CaK^ccarK'if^aittrcK 

—’ - -' ° n o •• 4) ooa -hjjwi-*«iflQi;^xoTTa x®a>*rfK.cox>—©3>4 >k>o**93X>X)k.c: cr rv lt t 

*c st © o* *v c <viwwgi»»c**.a*.a.caw« 3 »^irc - ch^iw(v.i%n>»X‘irr«'(««^a«ivMnrrirxxxrcn. 


-*■ — — — — mm«»iKiK'K>«*affVfV— — — — 9*>x»«<ci*tf>73irar'3r\/9^ — <r 


K <• c C c CCCCCCCCCCCCCCCCCCOOOCCCOOC C OCCCCC CCOCCC OCCOC C CC O CC c 

-N. <x ** u, ui u u X 4' n: ID k. u; u luikaik. n ki Mi ■/ HI Hi M Hi u 1 ii' V « IM »' n H 1 w «l X! X* H' H* «l «l 10 r ik uf Ml ft) U n u n' »■ w n tt. it 

• — — o « * o .-*» om c ru 3 ■Jirrv3«,**»"v— o»^» .©im—©— mm©—3flO — i*t3«;o — — cr—— sr- 

— x 4 *■ MurMyirrec - k <v — 3 c — k ^ r «<rq .xcrccotpa.rvfvfu'v-x: < Ma «c a c c v r r c *v 3> 3 o« x 

• 3 •* S) f\l -J ^ J 3 7 IT> 3 *>rO "I T 3^ffONI0/V4XC|T»»Pf¥-'*-'*»0'CCG®"K^ni03/UVai'f'S'''i | i>^> 


-■* =* x;—— 3 3 H' r- ^ x * x c©.— — — .ar-r-—mrummmm — — — ——K»K.3m ~r .9 m k\ 3 3 — j 4i »n 


i\n.nirv.r\i<\MviiMMV.fvi«vr^^i*i>r«^rkrM^im»,inri^irinrnr)ifrrmAr>rrr.^^MnKiKimrrr 

*. oosjoccoc-oooooooco 3 oooooc 3 ooooccoocoocooooouoooc oo-oooc: -j 

ui ill Ul 111 111 4? ’x ai lil in Mi ui hi hi ul mi al in Ml Ml «H |j| ti i a j ^tl 41 HI III ’tf m HI HIM %> fcl *il ‘V iM "* 111 111 i»i WHIM HI ‘V i«i in -i» m aJ 'x 1 

- = a < C X ► 3 — © <M — 0T 03 X 3 4 X Kl C - P^33K > . 3K‘lT— 7m7ir-«CVOK-3 / c a ft, a C rv 

/> O - 3 T O O — C O © O — x (KM IT K ^ ^ .© O — 3m**10«T*-K.K.K.OOX’-©.©'**©K*.T^***4JOO — 3 X CO 4? K 

4 c cc cMririfdftct« © © o — — — — «v m 3 33 « x x x <x c c — — K »c 3 X • oc c — m «te *, «v 3 tr o 


- jf. 4 r n n s ► n 3 a 7 © — — — — —————————————— a- — MivfVfti^>M%«n^i 4 ri 4 i*i» 4 i 4 >#i»»*r^» 4 ^. ir 


C OCOOCO CCCOOCCCCCCCCCCOCCCCCCOCCCCOCC C C © © C C C 


i. c-_-oooooooooo-«> 4 ^oo 3 ir-<w-*«» 4 -<in 

C c. etc c C C c C CCC« a * 3 o *4 4* ^ C IT a 4 9 SI h- 
■ © 000-0 roocc-o — — 4)0 — — XIX)© 


(T tfl IT- O « 3 rt 7 OJ -O IT «T (T 3 ® Tl»»» J © f*» in — 4? C 7 r\JO 

c ki 3 x x a ctrirKiirxr-^t^iraa caririM -x a o n c 

?«ac IM ru M IV IT- K- T>~ «K — O O — — — — l\| (\» fM »V M M (V <M Oi (4 ? 


VC = occr 3 > © 


fH(V^JMM«4rt»4 7 3 3 7/> X ^ O > 7 


evfVf\rc«vnj»vrvTVfvajrunjrvn fV»VfVNfViviviWMVfViV»w«iMa^K'»»'i»' l »‘^K-i 4 Ki| 4 i 4 r»»iKKiK ^ < k k 

OO'vC » © O COCOOCCC oooooooooooooooocooooooooooooc coo o coo 


uiiii>iiMniniiu«Mnuiukiiiiiii 4 i«uMiW«MinuuikikJUiiiiiiJi»iMiiiiwtUMi 4 i'UiiiUianiiiiiiiMiiiMiiluiuMi'iiiui 4 iiiiU 

2 c c tcti»iK^rvif<;4MicivMi l rMfM8crMn«c«Micft7-tt-c^«a-ira-cKi»asr(iP7c 

— .-: c c cc — >n ^ r- — 3 •*■■ s 3©- rvKievx — rum»u«irvj:' # >Ji/'r-- r>^ « 

■ c. *- C C c « 3 3L X 7 7 C — - — IV K. 3 7 «43/ff'7KI- — M\- O 'Vl 9 - «> — M*7irriTXX*C-C X X N h h 


c t c c c 


— - *• — — — ^v«viv*V'*v»>ifVf\^#vA.#H»#v*i 4 >tr»^ 3 irv<»-r»»‘h<cae 


fH'VMnnuiMm MiMiv^i>iru!>ifu^nin»«i^rtii>M^i|irtrtrtiOK»rtrti 4 »ortKirt^i»»**»Kii»»«i»»F*i rtioi 4 »onfOi*i 

ctcc&cococ C © C C C C COCCOCOCCCCCOCCC OC COOOC C c o c c ccccccc 

U. U' I*, u HU W u U Uiki.tHlMuU. Li lk. UW Ui U U Ui U 1 U. feili.lLU.‘IUUk/Ujk'HII'h.WU U> u ku U- U> U U U U1 U UJ U U 

•r © . 2 * o c m r*- — -w * -c Dofti®oioxtt«x»rtXi 4 «oiif(i/iK--ivc 3 cxtfl-NN/coiMHiiN^ffex^s 

*k 3 2 =>OC — - 7 KIX X l/l Kl ifl 7 3X7®— tf» — m7tr»® — 3 3 m !P 7 OC Ofi3 l, »f‘>l»-*««»>‘t C ©—./»© O X 

=• CC OOOtC « « r ff 7 OK ^ > 4 iA^ 9 C O^ 0 >OO^| 4 K!OO'«--^-<afiKOO-*^'/'X CKKOOSX^O^ O — — 


= c 300 — - -.-•««(V'MfV'V*n*4r4-4 3 3 a3ir©CO«»<- « ^ ^ M ?V WM fll ?M »W ^ Ml W M M M ^ ^ i^ 


- — — *4<iruf\*(v'x.rw<vrvrv*VA<run<A.r>i«v**A*«u*M< l vrv<\'f*fetUf*Ai<\jfXM#kifVA*fV — — «tifV<Vfv<\j<kifkit\i fvrvfvrvrwrvirv 

- 300000'3 00C wOOOOOO^OOOOOCOOOOOOOOOOOOOOOOOOOOOOQO O O O 30 0 0 

I » 

Ui Mi Ml Mi *11 X 'MJ Ml Hi 111 III MJ 4! U XU Mi li Ml Ml kfM Ml Ml A. liitWUl lll Mi Mi U Ui tU Ul Mi kJ ill Ml Ml III <11 Mi Mi Ml MJ Ui ili M M.' M.' Hi Ml Ml 4.^ 

fV. S 4 4)K» — Kf<. 3 4Tir» l **3 3CXO— X C m »K« — — K* — 3 Kflt 3 »«f»nri4Xl*X « X XAICIC 3 C *4 X K X «X C C 

« 4 » ©•"*««© CC£a;«ftl0c|fWM)n7CP^*V777'V7H(T/)flirilPl0l*l3e7i/l707OCtlN« ^ — in K a © ST ^ 3 3 

C K l\.»VC C *V 3 u X C « K K hh^CC-N«VftllDM^K7K90XC( ®MITKftlMn**©Al3ri"^KKKXC» — — — 


ft ^ 9 — ftftft\ft.ft<fVftiMVM\lK'r'l"lftKlKllftlft377 3 3 m 3 3 3 O 3 »rtfV — — ®KI---a.MMftlft,\ft,ft;fVKK-K 


C- C O O C — — OOOOCC— OOC OO — — — OC O O O O O C C © © O O —• © 

C C ©C C. r cc ooc c ccooococooc cccococccooococc c cc ccccccc 


X. OOC OCOC 7 CKK 0© ClftK»(rinaOKKftMftO«ftlO*<^Ciri t lKO O X> tC « 9 IP « X> ft| |fl K fft 9 X C (V lT P CP —* 
C C C C © O C o — Kir ® © 3 gXfftXI7ftl3«C-*lft**®XM>«a»«»'C©lft»ftK®K*«ffMfl\l»Klft3irXC(MVI\l7r 
9 ~ ©OO o o O |\1 •v o; > <M — O O -»© 1 ft ©—» 3 ^ C © ^rtfVftl.'Vni© KVMniftft|OI^9 X x^XUPiniftX X X K o fti 


C. 000000 *»»rt 9 3 « •— — — <T 3 >r**K -33 •***HI<M<WIV-*fliniftiftlftrtftlMftl»«-**«»«KK«XJM|» 9 » l Pirirs|IVK**V 


— — cc c c c c c ©oc v c c — — — —— — —— — cr — — — — — — — — — — — — — — — — o e coocccc © © © © — c 
“ C O O O O 2 0 0000*300 OCOOOOOOOOOOOOO-OOOOOOOOOOOOOOOOOOO c o ooooo 

9 9 

ul U Mi Ul Ml u Mllil'MlUIUMUiiuiklU.'UtiiMIunintlillWWklillMIIUUUiUiUllllWIUUlUlUUIIllillUMlililWUlllUIUJUHlIWtalUlUl 

a. C CO © rc •© <0 - C -1 C K K C 9tfO C K g «x-OAl7«r M 0«|W O «ft C « 9 IPC lT(V9\Ktfnr x C <Wir 919 — 

—• C 9 —K K ^ O w K » 9 70X93 ift « O 4 » O 9 K K9 9 9 COCO ® « K K « N —<9 N»lftl(MVWKK « O 9 ftl ftl 3 »ft 

• 9 © ©*■ ft c M*i ^ g Hi c < «-«* — — ©rv^f^-^a -*rc-c43ft;ftft;ftiO'*rtrirfticiftx x -► 91 r r r x * ok* c ft 

a ••••••••••*••••••••••••••••«•••••«•••••••••••••••••*•••* 

X 4“ — — ft ftf ft rw ft, 1% ft» ft! «4J«— ————— — — lUK 4«9M9«Xrr 7 ftK -ff 


c cccccccccooocooocccccooocoocoocoococccccococcococcccccc 

9 

U U UJ Ul U U U U *h! U Ul UUu u. U- Ul U. U u U! U' Ul Ul U Ul Ui U. Ul W U U’ Ul Ul U. U U U. Ul U> U> Ul U. U> Ul U Im U. Ui U U Ui U- U/ u u 

«» — XO«(TX X5 — IM — ^ »ft Ift 1ft — OK ©3 © — m 3 O© K»0 — O ftl fti fftift X> — — C O-7(TITlftOXXC0 33) X 3 © O — ftl ^ 

* x k* k- c tn © 3 < 0 'X>c*vcr»r» c pk c rv ^ 39 * lytra mi ^cctnAievrurum — k ftjft.K-*3KiftKfti4K* © ft 7 **ft ft x 

<9 ® om Ift a o 43 CKK®qj(D999 000 0 0«**4rMft|333XI4©0 4 K It © 0 00(94 9»»4KK^K»®9 0f\l« 

X *••••• • • • • • • • a • • • • a a • • • • « ■•■••• • • *»•■•• •••■•••••• ■ • • ■ • • • 

4 «-»lftlft'»V l ftrft , n<^lOift r ft/4lft»4 rt|4 7 3 7 7 7 7 7 7 3 3 373 33 3 33 7 7tf%tniftmmW l >lPtf>Cr*mmmmtS>W'>tf‘l'<> X -C 

142 













































« «oaa «t.0CK ■ Tt«* » ^o*s.roi . 1*0 7,j pt * 9«».7i9 u a j^es.' P«r,e 


+- ~ oooooocooo ooc 


vttiuiwuujtuujkjuibjidktm^i 

at-t'a. <- ^««N*,»^«cin^ccoocc 

o« » » o**»ftiBin»«mo*oooooo 

* C c C-UMTKi^CcnXlTiCC O C CO 

a •••••»••••••••••••■• 

- *'•* - a«irft.a«.^»Mivcccc c c 


« c c c c o c c c c o c c c e 

a. 

\l«. IL' II. UML' (i: iL' 4. k- «L u w u. 

S /) /*< C 4 O Ut Hi -V -4 OBS»«J)OOOOOC 
c * «i 3 -> -* •« i" a a — is me ooocc 

i ® oo^^of^tf»*no©o««cooooo 


o o c c c 




OJ ai aiLti47\Jiuu)liliiJ4i 

*’”*•*' ^ kv <v ~ 3 *- *r o. »■ •« a « — « 

*-* -x> r^- r~ - j\ fv a) r- 3 ^a, oa>xoaoo«« 
• c c. c ctPcniLOh-a «* —>—• N o «*<W « i 
a • ••••••••••■•■•••••• 

— — --ir a ^ « ©r 4. « — •* ♦ * a 


• tec ccoc.cooccoccoooc'e 



C »P O --• 3 C /) O 9 M B 
*-n'r‘FMK , tr'-^«icfW 9 «rrc 90 (ra 
|C 99 lPtPCV''\|«Ui!t)« 99 BC©Ointfl 


■** 4- -c 


bt an m 


i o © © o ■ 


-/ o.’ a* x' W UJ oHU kl tU ttJ u> k! tL> tai ml at sal lil 

« 9 m\ j q ir c « r\i« k: c 3»rxaro^»r*-n- 

< X* -*-* 3 -C B -C -C 3 r\rCr' 9 Nr-'V'\»<l(t oCj 

•tftKP'Kiri^PC C C (V ^ *P r ^ f> « 4 ► ► 


=» ? t? 3 b 9 a c ^irrifir^rirrrjrir 


etc CCCCCCCCCCCC c c o c t 

ta. U. *t U. Ml U U kukk.kliiaaktt.'auu 

TO’*^trr*--^3c>=r qiMyivvo'VJ'xrv'Vfk'M 
c c - - a ? - o ^ a —=?ir-4 xeccccc 
» s' ir S' s' if> -o c -c © r- r- r* r* ^ tr ® ® ® u b 

c ... 


^ K 1 k. riH'K'K'nnnrnnrni^nKiK' 

c c oc ooo cc ooooc ooooc o 

UJU- Uj a/UUiU7UJUi»Jklu,UJU. l UJUiltHilkl^ 

a <v- (Vh-9 JMt <c •• **cc q q tMMt’ « »• - 

3 3 r- er o- c ©b BCD 

i i a « iri«. ttcoocavooaeffff^ 


ccccccccccccccccoccc 

tlkh.kU.kik k k k> k k k U k UI Ui Ul U U 

•» v — 3 o~ r\i® c jioorvryfv-’^ojJrt'P 
X^I|P« O-PN J 3 r ~®00 1 / « < c s 

o“n-n- 3 ^ 3 tnncr‘ir»-o>C'C^p^r^^^NN^ 

e ••• • • • • • ••*••«•••••• 

•n ■PKtnn 


r> T> 300000C-00000000000 


9 nir « •« 
ff 90 -»C 



ffif. B»toonin'OCMn«o3oooooo 
c^tttc-qtvitrKi^ocicoooco 
» c: "OMM®pw^\Kt^^>o«n«moooooo 

a ... 

3 9 «ftjr\»- 4 ^»«VfV! 000©00 


— O © « 


'COOCO ooocooo 


U klutUtaManaiUh' k/kUMt) U‘u' UtttlUtU U 

tttnmn> «rMo — c c r«- c h c emeooto 

►*< p-h. 3 r- X r- 3 ONOMCC»OCiPir 

» c c c cr ck « 3**« « — — *v © — 

a ••••••• •••.....••••• 

---ir© iv -*^crr < -cn^^^cc 


r C C C O O ' 


»<<i xa 3 3 ip -• -* 
a—-3 ir «•-*»> c ® to c *v a c?- 

< « O <V 3 3 3 3 C 9 W IP ® ® 


' <X Pi AIO |prv 3 


cp$a>e,. 

*»* «§Sf 


« « « «« © « n r 


■ ^ KN «® © « 


143 
































READIES » 00S« •'C r, C« 8 tI*' f ■ 10^,TOt MC** 1.3 PI a <JP«,7«<> Tj a jnija.T 


crccccccoccccccoccrccooccocooccccooccoooocccooocccococcc 

u. (4. ^ 111 U, U. U. h. k; II* kJ iA> Ia- k.> U bJ hi u k’ I*-' t** %> tel fcj Ui k.‘ <kJ «4i U.' Ut to. 14.- to ItJ bJ fcuIk? to t»» teJ tki Us kc taJ UJ kU ID fej If t»J U.- Ul‘ fe. U. U- ta. 

t j a 7 uwMrt j- ^ ^ £ o 7 i 

o c <v *•« » ? t-o*i«iMV a -*a-*3>:2fVo«*»r a 'in'*-f»r*»ftft'*(*'cm«c t 
-j ^ i _c ^ x> o 3 ./» o ^ KiotfiniP‘«w«MiMvo-iV(M>a<«^«ir^gp**cyi#«K«i-*#onicjniV'«* < '»rtOM/i 

^ '\ui>«> £>i/' iniAt/Mpm ^ - »• ^ — —»n« ® »oim»o 


3 0 0 0 0 0 0 OO OOO OOOOOOOOOOOOCOOOOO 3000000000000000000000 3000 


•a/ ki tli «l -A- -U XL. ml! «dU^i>;uJMli)IUUJUJ A 1 <U <4i 41 lAj tU 4 I 4 I U< M kj Ui i*J -*J <UWu;UiMtU{lJ'AJi»>l7 1UHJ «J Mill HI til IA« <U Ul u X « 

A a tn 7 h CfVCr»WW»n-C 3 I»nit 7 C r\. —« C. w 

a r\j — cr. -c ix' — -c c* oomr«*-coc&oof>-— 

w »w gr itit »r h £<**-Mrwa**co^ >v o |T s c c tt*£Mrcrca«ir^g am « « 3 30i»ir>MN<»- — «-a-c «- 


rv n rv fv r\»MVA;^r»r. K'r»KiKii^»^^MVRHVf\,a‘Wni«kKiHWvi%rMi\(iri»i^^i#tirir^KHMn^i*>i* , Kii»»K'^»K , K'Ki 


- ^ -A m -M f>4 ftl fVl Ik M m fU AMV <M HI rw fU M M Ik «J f>J IV ftl w m »k M rw IM m rvi ftl f\J IV A|« «M« fV «l fk «l Ik IV »M IV »M ftl »V W fW n< rw 

rccocrococccccoooccoccccconoccccooocccocecoooococcococcc 


C «4 k k k h- k & k< k. k. m h. to to b. to to to kk:felk»kikkktk>k)k'k tototototototototototoli.totob>tototo k k kkkh k k 

« x^C'^kim-o^-a -• o o in «o o* r- o 

a h » * om'i (Mr a m'i «< c oo^ftio<cciTMktf'oft»i^t‘«o®a c>«in<^ ® o o fw o r> o 0 — ik d o *r 

c coo«c-AM’wotf»«NN.K ^.w »ffw^^^nrotnntf»«ii#Mnir>««'««Q^cci^»»iroo-*-«-<**- 8 iviikfl*rti.’kOM>»oi 

u ••••••••••••••••••••••••*••••••••••••••■••••••••••••■••• 

X) ® o o — — -i^^Pk-p^iNMkikikik ■k<kiwik«iflioifkftiik»k^fti(W^!V»kni^« , »rtikrtinrtrt^inikrtrti F irt 


-^ooc*-co^ccc—-«^-*oo»-i>io»-*"Ccooo-*p«-oooooo — c**»*coooooc--*-rt-*ac—». 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
I • • • • I I I I • III* • I 

<3 u;ukiiiiUknKMA)WWkiuituuikJb»kiwwk>kituiuuiwuii}MblUi kitiikiklkikJUlkiwulklw UJv kl klki w kiu u tu w ki ui u 
« mir ^ g <v ^ o o -a *"■ «r* —• & •« <c <« o d i\if-og«oir-N c ^ <o <k *« q er o <jd r- * h- -a o o 

-X r^nioo? 0)^-3 944«oo<s^9'«93k.^»«ko«4C>4nirtM^««h»air««««(r ««ym«4 on«mc<09o 
c ^ — »*» ir o •*•*■*. KircpAVu^ff^ociPAnivc^^ivN-vi^^r- 3ircr9«*‘rNitMi f ic< 

o •••••••--•••« •••••••••••••••«••••••• •••••• •••••••••••■•• 

a **mc 9 - a - nr« « * •*«»••••« «*<9 o -•*«« o Wki«i*»iWki»k® -*»•* -rk 


ccoocccccooccooooooooooccoococccocooooococcoooeooooooccc 

d. ku »: u; k' k k< k' kJ ki Ik kk! kf k> ki k'kAtu kik'WkkJkiklkiVk ■.k 1 k) k) k k kkJ fe> k' k' k> ki kJ k W kJ kl (u ki k 1 k k Ik Ik k 
CMm7 0£^o>AOfiAii«Mn-flp*p*«o«9iDifiino«««9««7«9>«niao«kn«ini«9iiiM4«*««»4 3in*« 
7 7 ^ «kir 3 r- « mc tnivivivniin-xNn<<ki^*->fli^ir^k>-«r^« a fv o**n> ~ ;a «r> *- i^o®r*-inoMM>««c«h 


>» o » « « 94 409094 9 999 9V>minin«>iAinin«i*iinirintn«iir« ««« 


144 
















hru'Hbb B *„ X'L lOi’Suli a jMji »0£ a *3u% 8*0i> a yNlO*9a 




SSKas? 


14 










































































Reading 89 
= 250.77 sec. 


147 



RMDJuG * 0089 BCOCK a 70 TIMS ■ 250,773 MACH 7.U PT e 989.«99 Tt « 179i,9 p*G t 

I RAMJET HEhSORMANCfc 




h> — C* — » — O 

in m w y» m« 

« 34 9 a ^ 


(09 9 9lO« OI<l« « 


I 4 f>* 


*-•9 O ^ Ob f* &■ rys ' 

• <M O f\IO O rt O TO o ^ < 

low oi»> omm *«7 


rv« ® m « ? 
o « o « ah a h 
► m r** m «m » < 


1 o r* o « on* <0 a -«01 r- -o o' m — m o» h oj 3 a— a o 

i«m^htf»ot)iio»9oo3i | *) •*n-ji'>i'vooni««9<v««v)ort -oo Jhainauir 

h 4 h 4 hh hh-hh ,9^^ wh#^h®**h«-9h« «h«*9<4>^«e 


■ «#» rv m a o 01 a « o < im *9«o^n*oa»rto 3 » 

*i/» 9 « -or* 00 «ro iwa o>jf» 00 «c 

r-» miv »•• r*i »h o <v ♦ -9 r- ® o am 


00 o» o o - 9 ® Oh-^ osivowo om^onjh' 
«c *9 c iro o c — — « « c oj 02 am 

am o® -9fy m rg rw m o a ha a o 


»w**o ao<ff* 90 h»o<aaic«M a o -*o a- -9 -9 -+ o# ao» oim *9-9 o -9 a 01 m -9 

2 *9*9 J«0 2 MM •« B O a «9 ^ —• —• « -9 « - -9^ 0*9 O -9 h»« « •• IT •« rf» - 

uia o m x m at-• . m m 01 *v 1 ^ oa 01 9* ^ «* - 


3 C O h O O OO OO OO O C B C O «Oh h «9 h h BOOBOOBIVfVnhhBOOBOOBhhBfWAf 

'OlO o OOUfOOhOOhOOhOOD-*9.Dft|fV)3««9« DOOD®«D99^0Sh399 99 D0O3aa3-9-* 

► * ® « 000 2 <0 « Ufa 9 ? ohh snfm aitOtfiB»3®hhBhhiajnrto®B»»7 ® aim 

»•-. • «2 • •<-< f • • —I • • _J • • X • • X • »X • • X » • 1 • • X • • X • • X • • 1 « • X • • X • * 

-a.OOM-9OO0.OO 2OO20OZOO0O00OOQ-9-9 0-9-tD^fW0«(r'j0^|\j033 0»»Qil»lPO« a 
a 3 03 U ^ U3dU53U^73 
























19<M h’lhl \ • U fthh’ftwfc « id *i’L k9*w fZi*U$e ■ 3*ii OZ • XinlH fepOu « 3Nl3»la 




3 — 




s> rw 


V rw .-« rw <* 


f* m ** (* 


•4 • •• 


l»> N- 


— o 


r* 3 

f- ** 

» © 


OT f* Kl ® 


O' © o a 


® © 
.n -4 
O Kl 


m *r -4 ® 

m « © m 

o ru © f* 


o — o f* 


O o «M 


or* © c* 


® • © n- 

© -• © © 

O I* o -* © -4 


o — o »* O* ~ 


® ® O (T 

o o o o 

O O © © 

*> 9> 9 3} 

r* r* c* r* 


co co 

o c. 
© © 


9 co 
o o 
© © 


® o 
c o 
o o 

» CO 


9 9 
© © 
o ©■ 

9 ® 


9 (O 
O O 
© © 


CO 9 

o o 
o o 


® ® 
© o 
o © 


40 to 
o o 
O' © 


9 9 
o o 

O' © 


9 9 

o o 

O © 
® ® 


9 ® 

o © 
© © 


o o 
9 9 


o o © © 


9 9 
o o 
© © 


O' o 

X> ® 


r* r* f* t 

© ® r* t 

Or- O : 


•4 ^ in i 


•c r* 

© -o 

© O' 


o m 

© 

a o 


© m 
© o 


f*i/» -4 © © ** o o ®r* -o n- no © -c rw® <* n — an 

r* © i*o r* o - 4 © -4 © —* h- —• r» - 4 © *« m *4in >• n 

or* o»* of* © -4 © — © — © •> © — o 4 - © — 9 -« 


o © on on o n © ■** © oa 

•«a ««o *4 © -4© o© o © 

©•4 © — © -4 © -4 © -4 © *4 


o n »4 9 o ^ o ©o©4-*inm^m 9o-«on«o99no>«oi99ino9iii9a9i/>(vo9909oan««99oon9 ©f*rn 


r n r* © -• © o © © r* ® o © © -o <* © mn x x» © - 9 o © ©© © © o © on on 

O r- © ►- O f- O 9 9 9' 9 © 9 9 9n 9 (U 9 f* 9(M ® f* 9 »« ® -4 9*4 ® — ®-4 BO -4 9 •* 

t* r* m r* ©m m r* 9 ‘M n >1 9 ^ © to © t* - 4 r* 1 * m nrv ©tv n v © r* k f* 9 <M © * o ?* 

~ -* — — — '4'4~4 VfVvr*/*<v r* r* r* r* --1 


o o ©tn <wn n © 
© cojr»oce©- 4 X>©'vr-'vmr*- 


© ©in *n -4 ®© — r*~ 

© oonn- 0 (M 9 n 9 Njun 

n* rv«n-r*©f^r*©©r* 9 © 


© f* m © «n <v f* r- 
® © in © © © o©©- 4 ©—r*©© 
r*©©f*®©«n©©*n©©an©in 


«* © f* in r* m —• *n — nt 
.*n©©©©©tn©©©©©^>©© 
noiftn onnonnon *n©m 


O'VnOIMMi^ O OHOOB © 0*«90'M«09© O 9 N On n O ^ Oi/ltVOf*© O -4 O © © O © -0r*-40(99 omo 

o © o© 9 in o n ®o an oc - © ®«n © © ®r» — k> — r> m © © r>- r» © © sn © n- ©ar tn© 

© o im o or*- ©*n f>in -o «n r* © ©© ® rv ® © ©© v f* © © a*- © © © m © no o © 

r* -4 r*© ©© «n® ©© r* © © r* m O *n -o «n tn <v *n m ©w 0*4 0-4 «^-4 •« -4 -4 -4 

x- ** a *4 a ** n n ** rv* —• o © © © c ® ® ® <c ® 9 


© © 

o o 


* cr a © © a 

o o o a o o 


© © x a 

0000 


ICOCtBKMnc O ® O O « N- N> 

XM<vau 9 trxn^ 33 --<sr-*- 
9 . • »i • • 1 • • X • •! • • 

0 -C 90990 NN 099099 

U 99 oaaoa 9 oaaoaa 


«r- S »Nr* 9 K S 9 N N 
z? — -zDNMDftim 
m- 4 - 4 ®r»^ai- 4 - 4 ®r*tv 
X • • j. • • X 4 •! * • 

o©ooo©of*r*o©© 

omtnomirutnmomin 


•}KN 6T3 N> N- «00«NN®fH»W»NNCNN 9NN 9NN «nn 
Z»XftlDNN 3 © 9 Dnn 3«9 3 - - D 9 9 D n n D- 3 © © 
9 N N X- 9 O BKr*®?Hni®999NN®99IDOO 9 (II'll ® 9 9 
X • • 1 • • X • • X • • X • • X • • X • • X ••! • 4 1 • • 
09 9 omnomif>O««0Nh3NSONK0KK0»»0«® 

uirirunnuminuintr uifuru^irum/u / nun n utrir 


149 


DRIGINAIi PAGE IS 
OF POOR QUALITY, 






























,heaoinG * oo 89 block ■ 10 ti*c «' 250,771 n*c« i,<* pt » 989.*<99 tt * 1793,9 p*ce 



o rv O- — «> m a> \r r- •» n r*- r- m n* m t- o r*. -• 

O 9 O 3 O X O ^ 09 O 9 O K Of- 0 9 0 9 

9 — 9** 9^* 9— 9** 9r* 9 9 9 9 


3 ^l/»9 9 (Mino (MOh-m 9 <M O 9-»9rt-^rt-KO-00«9 

X y*M O »W 9 <9 J* S» CO «> ® 9 0-0 «<V NO 

N - N *• -• N »• N*9 N»« Ntft N*tfl N9 

— ru me u m ra 9 m m >9 on* niv 1 «o • 1 Nm 1 


o« «09 ¥>•• m -* mm mm mm mm mm 

*>mox>mom 7 om 9009009009 om 9 omoo*«oon* 



CNNONNKNNONNK) ON N til Kl Kl to *» l»» > NN >l^l« 

30 xnaH^(DM^B^^ajoO!B9aNfl4)N®®»-a»*-«« 
X • • X • • X • • X • • X » • X • «N • «N • *U • • U • • 
00 -0*000 3 ‘V‘VO^^O««O 0 O 3 «c 0 O»Om««mi 9 O 

o^mcjooooo<xoow>ooooojr«<szm«Du.ooixaDO 


150 























h*th/l * U ■ Id n*/ wDtiv ilL'ilii « J*U 0/ » XOOlH 6WO0 s gNia*3H 



a> o 
CD O 

• o 


o © 



030000000000000000030000000000000000000D000000330 

0 OOCO^««-i 9 ^fUKt 9 ir«O 9 Om 3 niainKmiViC 39 «O 9 K(V 9 ««« 90 imclP?« 3 M*«*<?N 
oo o o ^ -« y *\j — ki -o 3 ra 9 ?m » *4 »v n m o^ojnina D'v^ 8 «««niv< 49 Nni 9 noiv(v««'v ««4 39^0) 

COO O O' ««WH^c»fVO® O C - O »-rU'Vl/'kTOtrif\o^fnt 09 if>Klrtd-*K. 0 K>KlKl«»nWKIK\<VfV^* r l^ 




CO 00000c 00000000000© ocooooooooooooooooooooooocooooo 

^ u-yLttoitoJtoJk'>AJkutoJto!toibitoiUJtoJi&>toJikJtoftoJtoJtoJtoilkitkltoJtoJtoJtoJto*to)tofbJtoJi*imftoJtoitoJtoitoiUitoJU.‘WtoJtolto>toJ 

B O OOO 3 O O — «P 9 m B N J PW Ifl K w 3 fiN> IVB Xi« 4 > 4 9 B -«» — 9 (Vino(«irt^KNNBBit> 4 ^nai|t 09 9 o B 

OOOCOOOO/\BBB9^a — O 9 9 oo B (VtftN O 30NN0KK90rW4tf^d<BBAIM4BBl/>^B 9«l\ie«4(r M 

• 000 0003 »»|vM^- 0 B^rtl-*^^^ 0 l>in |«94 K ? VIK«» 9 <«nn»« 0 « 9 B 99 n 9 B^IBtfl 9 B 

ft. • • • • •-•••• • • • • ••••••••••*•••••••••••••••••••»•••••••••••• 

O 030000 ^^(Vlrti/lNM)trBi(» 3 inirN'««^'''<W 3 i/'a 33999 mntlVC<«> 4 *«VSBBSS 3 DSN 3 N« 9 


oa mm mmmm^mmmmmmmm^mmm 

►-0000000000000000a0000<3000000©0©00©000©000000000000000c»00 


N. xl 4j jJaJ tiJ «kJ iaI >*1 4i dj 4i tii ^ |B 'ii <ii ullUllfltlA)iJB4)tilkUU 4) 'B <ll iB 4l B U-l 

^ > O 9 KfO B 9 9 9tRN^3390B-iTB«90NB3 4 Of « » ^ 9 tV IO • f\» •« 9 f- ^ Ol *4 ^ B -4 O O ^ 

!9»-OAlC^(\irV»OtVBBN9«*««0-<^« a nn09KC««IMr3(VM**vntfl«rnM«4f>-B(SM99MnifKIM(V**KI4 

a ... .■•.•■•«••••■•■•••••••••••••■•■••••••.•• 

X « •- ru >V (U m (V (V fv (V *4 B « «J — —- ». — — — — i — — — f*. — — 


O 3 oo 3 3 0 3 0 3 0 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

a. • 

VBBBBBUlBBuJuMUBBiUiii Ml Ml BBUlBBMCMUUlMJlfclBiBkUitiUMl.'IMaUtWIIIWMMWMfltfttJIliBlBBaBlfc'BBlltBB 
B 9 cr 3 9 r-9--Or4f\j»»IO 3 B -U p\l 9 B09I0009S BHOI9 9 9 -09 10001 mV) h-KNPMSBB*4>Oom 0 9 9 O O 
m^*ikic 901 TB B 9 f" m NBm-B 0 d«K 994 m- 999 B 9 -'« 409 fC 9 W-*BB«(«N 900 WB 9 ®M «-90 
9 9 9 3 "A 3 r*> 9 9 9 9 9PV-PM^^o«^^»»)©m9rt4l/»B09 9 9 B®^®9»V»4«^rt*dOf«9 O O 3 K> 3 B K miT 9 O 
&••§•••••••••••••••••••■•••••••••••■■•••••••••••••••••••# 

9 9r>- — — — — — — — — — 9 CJl/>NNBNNNK-BOa 3 3m«ininBiAirm9IVO|fll«**»**««S990 9«9N9N«9 


3 0 0 3 OCOOOOOO 30000000000000000000 303000000000303030300030 
_J » 

JBBilliljJBlJliJBUlUIUMilUIBlilU/'llBBiUUIIllUlUlilJiijUlUilliBBllJUlMlttfttlUltfllltUlllUlUlur-ilUlttMiJIiiBtalMtvlJJiU 

<Gqr*^3Ki«><’ir-o33Dr\fv<c — r»xiftor\jt*>oec—tf\m»'><c^»ftoo-c<9tf»9fV9OflD9a>i**ofto(9r i *9ifto0‘f\<rtocitocr»»> 

rr--'^ 0 ^ 9993 , M 9 - 9 ^-B 90 (inN»>-^BO- 43 m' 09 ®NN-J) 00 ®B'noKrt 4 )KOO- 4 f 09 tl 004 iy^B-*j 
«* 3 X C t> C i\j 3 3if>»-OMC OO—— — — « (W rt 9 9 3 BBMtC90-«*m9BCB00-«l)|fV^(\l'Vi^9irN9M^ 


— T- b r-t-r' r- r-> oc o or o ——————————————————— M!MM(ui\((VfliniMni«iMninv^Vf0io^i03 3 


-^.ddddrXOi'M^OlfMPXlfWfV'MPV'Vi'MIVPM'VOI^^OI^rtHMrtJDIfVfgfUfMMPXIfyrtlfWPM'V^fVfUPM 

OOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOCOOOCOOOOOOOC 


C o c © c o © 
3 0 3 3 0 0 0 



X ft 

.n o 


K 9 CD B - BBO^ntBBO*«<VO 

ivr-o — — — ^r\jr»rg»n,©(9®ir© 

in©rw*-»33jn®93 m m B9 


UUilL'lllWk)WIUWMyk>M;Ukilfc>tBBUMl'UWIft)lt}Ui 
9 ^B-m«BBNB©«r*-« 4 « 9 «n 9 ni *«9 9 — — 9 
"BB^Bl**—9000IVBirirBK®C9tt 3 ® X h- 
9- O—(09^®9rt»Of»*%P*%«^99999y)J)^««»^t*- 


O O O O O © O 


O IT IT*' 9 


^ 9 9 9 9 9 (n(Atf)^j)vn(r)fninfninmtntn^tf>kn 


— — — — — — — — — — (VOtf'V'\jrM<WO«fV«\)rVf\jf\lfVfV<\lfVf\irM<V^<VaflAl<V<WAf#W«V<Mf\l#>JfUAIfllfVJfVf>4<*<VrWf\4 
OOOOOOOOOOO ooo OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

ct © ©cc o^o^to^orvckTtfioBaB^BCo^otwir^r^^gi^^BKeDKfBCOOKmBBooirlci^Botia 

—to 3OOO(\|'VSN®'*'\IO(\(3^i»(Vl<'l/'O®3(VM>N/l«N®e>03(C0BHO9OMlpaatflBN®^BOifia 9 

• © c c© © — -^^Kiipr-—x BBooo^^-ftjfwrtjrmmBBo-^Mmairv^^^^iWJWfMviKDni^^mo 3 *)tr**r*<r 

........ 

C © C © C CC «t It®ft9999 — — — —— — —— — — — —— — fMrVf\JfW#>l»V»V»VAlAI)^*ncn**)«*'K>K)»*»K*KVK)*rK*«n«*)*n*^ 


— — — — — — — ^Airwrv^ni^PVPM')t^r^^«wp>iiMPvni’vrMrvrv(V'vni»i‘V^ni^'V'W^^ru^Mrw'v , V'Mrv^i 

oooooooooooooocoooooooooooooooooooooooooooooooooooo 

Wu,U!UIUlilWtoMiJuiWUMWiiJUiBtaH^Wl 4 lton 4 >WUIUUi«JUIUyyttlUIIIWfeMklWttlUJIlMUhMUib«ruUWU«> 
O © O O O •*) G X* X O — 3 -O O B rn «/• X B^PWBN9iOCrt«9N9 — >*> 'V ® .P 3 34>9»0 — ®—f--3K)3 -03 X ® — > •*) 
M O O 300 ‘»®P-NB-.'W-. 4 >BB 9 © 3 X— t> 3>3 — 3 ** 

ooo 30 © — «o *o **) ;n v- — ;/».n-o^ d*i*i 9 mm v»-4fli9 — — o»a*'>o©* 4>«/*» , -<>- 9m9^ «mm bbbbbbbt o *4 ?>i pn«o 

..... 

3 OO O OB B B B B B 9 ^^-d-*'>|ft|0|'V'X»)l'»)4)^99<nmmB B BBBBNN^BBBBBBBBBBB 0 9 9 9 9 9 


— — — rvnj<Wftjrv<\tfttrwa»rvr\ir\jfvrvf*Ai'vrv»< l *tv<v«f\4i\i<\ir>tf\jfttf'V'\if , wAt?xmftitWfw<UftiAcftjfyrwfti<%ifN*'V<\if>trwtV'V?vrv 

C OOO OOO 3 OOOO© 0000000000000000000000000000090000000000000 

i 

-U iJ li 41 jj 4J Jj 4J4iuiB«J4ihiltJ4JtU«>B4)4>ttilli «t U> Ol iJ ill UJ Mi 4i «l Jj 1*1 M W U> <M 111 Ul IM Of IB tti Hi Mt Mi <B 4> oi 4« 4J BtiJ 4i U 
3 X .T X •*) — 3 r» <C f\* — W» ® — K139*9©IPX*9«J — 39-IC03 — fW0CrVimK)V»MO9Kf)IKVI(WBn<V)C)«x ® IV **) — — — — 

— O 30 f\J 0 inm®MD «Nf\lO»B'Vfl 00 f*i®IVfl''ir 0 ICNry»(X 0 ir 3 ®«»»<» 0 O 09 BMriM 9 »J? <9 

Kf\,NOM9B99 OC-r^9*r^CLOO — rvr\*r^K)9 B 9 ©OfVfMK)«V(fVrw — 0<CK)f\jC99*® B IT 9 - — — — — 




ooooo — — — oooooo — oooooooooooooooooooooooooooooo—ooo 

0©000©0oc00©©©0000©00000©00000000000000000000000© 

■ . 

lk‘ to 1 tki to-’ toJ to< Ik tk) toJ fef to) to.) to.' tk> to/ to> to/ to/ 'toi to.’ toJ to/ to* to; to’ Ik! to! to.* toJ toJ lk> UJ to! toJ to) to/ to/ Ik’ tol fcl toi to. tot to' to? to,’ IkJ to> fel 
X3000003B9 •4P\i09VBBB9IV*<mni0nf\l9*<N«9l'>9 0 3 0DO — ©^Oinrto!\ll/» — 93 — 0 1MOOm»OKl 
CCOCOOOON 9 m«>«Ooru 4 )m 9 «^ 900 mi , )K 99 «BB(\imBOOh-OBOA|in*«MV««««*«OxmOIV 4 <\IO 
■ C 303bo3BBrtft|i4)*4'43B-4»N99»499»4«4*49»99 9 9 D n tf) /« lO •<»»* B ^ f«| ^ « -) « *)! •* *4 V) 

a. ......*••.•••••••••••••••••••••••••••••••••••••••••••••• 

ooooooo'v , V3i/)«» — — — — — — 'v:vrvj{Axr-r*-f'-xr»*r-*»3**)*^ — nc — — — — — — — — — — — — — 


— — o O O O C ooooooo© — — — — — — — — —©oooooooooooooooo©©—©oooooo©—©c© 
0 3*00000 000000000 ooo oooooo ©oooooooooooooooooooooooooooooo 
• • • ■ 

.i .i ,.t i.r i,h.i i t i ii ii ui ii lit til ul m ii) t»lul Ui tii tiJ itl Ui hHiiUJUlilltm'^AliiiiiiMlliltJaili/tUklttlliJuJUUJUUiiUliJUJ’iiimiUiiJlB 

x© cmBomBooocomm««or»BNB B99 ®—ck\9 9 m b oi\i 3 inmo»<oNOBniMo-oo-o«ioom»oo 
*-40 0x»ruiA^i*#)x-^'tofto5i'®»^f'«»^9tf>o33 — n /909 omm - ©©aortor-©r**©®o<ViA^«/>f\iOO — o — i/t o rv x 01 o 

ft 0 O — C f\*CIVifV(ViK»fVl9 3 X K" — OO — — — «V #•) K) 9- CT C«t9l f lPV»-OCfV)9'mif»ftim*-KB»*-»*»9 

X B - M MWfVIVfVWW-B XX — —XXI^®<9 (9<9“0-a<9>r»^3 — #W — — <9 — — — — — — — — 


. C C OOOOOOOOOOO GOO ©oo ooooooooooocoo 

t 

Ma u_ i*j ^ kiu/u. to’ uJkltoiWfkkJUUJtoJtoltoibJ to uj to! to/ Wuitok'toWWUi to k 

t-Bccmx « o o — h- mm — c mo ru c - m At o x — ® — ©o — x 3 

B«n^cm©3 IPX 0«CKNOiTKOfM3 3 9- Ai «T> 3 9-9- K) ® (T* <V »\j 9 1 

‘fVB 0 mmBBB 0 NSB 0 C 979 OOO 3 OH^(\JftJfV 99 mC«fl 


ooooooooooooooooooooo 

toJtotoJto/hJto/toJwJtoto/b/ta/toJUJto/lk'to/b'lUtoJto/ 
• 99 MVVVCB 9 BAI 49 M 9 N 9 CMC X 
K^hHMK 9 MU«NB 9 l\l 4 --<IV «0 3 
<DOOrW 9 4 tnir«NNKN® »» OB|f») B B 


b 339 9 99 999999 9 9939 mmmmmmmmmmmmmmmBBBB X 


151 







































tft 

r- 000033 - 30 a 00 

dlkllftllftlkl 

<*J V jJ Mi ii 4l Hi Ul jlI ^I'oi 

to xo/\iBrv«JK(%iifir-c oocoooo 

« 30 ^- 0 Jirt<M^?V^O»O 30 oaD 

a. *k>ki~pO*o— .o—•r^cor^ooooo© 

... 

— — — < 7 co®t-r**«s»o©o©o©© 


\ HJ U. Hi tU ll> Hi H. 1 <1j U.' W 1 «i 

n 7 -o 3 ^ ^ -• /> > O»3oao-30 

Oin^crmor^r^f^-omo-oooooo 

• a — -M{y-*>-r-»»itn"*t 3 ooooooo 

x ... 

£ o »*• in imn 3 33 K>»noooQoo 


© *1 .t* 9 333333939 3 3339 



"V *J jJ U MJ 4) *1 Mi li li U lii Mi Mi Ui Mi Ji Ji 

x y* <7- ^1 ««a ^ - ^ tr m c o k «• « a 
— -• o 3 ' 39 -*c-*-*-vv-^ 3 >in t n 
» 3 Hi « 0 |--(\iiV'**»?irf '3 BKIKI 
X • •••••••••••••••• 

««« 33 ^mir 



X) -Q M -M 3 m 3 3O0«93'<^O'V 

•—cr - s-i 33 ^irirrv^ 3 fV*^^'--< 

1 r> *- -v a n > rjoo-o® 333 


7 vc/» 3 , n*»fnn 333 * 0 fvrv , *«*n 


W n f * 1 KJ W I»iinw KIKI^)^ 

7 3 3 0 3 0 0 0 030000030 

—» il hJjJ III li-U -li AliiUiHiiiUJHlHitllUl 

-a rw a. 3 — <7 ^ •*>«-»ir;i>r^4r<©ir'r*-7- 

.< 3 £ 0®3\»*<«>NNM'M'nSOO 

y 4 »’*)'r\ i /\+^aoyc-r\jr\ii*}y*>.- 3 iF^GT^+*. 

• u. ••••••••• *•••••«• 

*n 333333^/3'.,Piliririril*lfl(P 


— r\j 'V'Viairur\j'\i<^‘Xf>BrMf>irxjrM'^ru(X 

c0000000000000000 

n 

U. •*■ HiUJUiuJU.'U.UiUjKlkiUilLtliHJIi; 
*“ D® - 137 ®© — n- 33 «®«®OiO 


a 1 1 1 • 1 1 • • • • 1 • • • 1 • i 

O 00000000000000000 


C7 JU Jj 4i u> -4i.u; MlMJMijJUaiaiMjMilUtiJ 

1 7 »hOMi> 0 hC(\!ft(Mr 7 OMI« 
• -*3 3nNN« > OO- - 

►_ 3 ■•••••••••••••••• 

Q. . K , .K!K , ,I^WKIWPnwW|*l|*UO«KUfl»l 


'V'\jMftiiw<WMfvr«fVf>ifVJV!>rvnk 

c c 00000c 000000000 


Jk £ III X X X a< HlajiLUJUiUliJIllliitU 

j>'r- 7 a'wr^Mo ® 0 /i(nr*.« 9 » 

r <>l^>^ii^®'- 033>03300 

U 0^-0^33^3 3333^33333 


r >?7 3 » 3 > 7779 »> 79 »> 




- - 0 — 3 3 » - -® ® 3 ftJlPN»’flrt 
« 7 7'iM^^-^•»79 O 0 N - r\j pn 
c--cm*^r»i9 •*■ 3 a a o c —> o — — 


m rw ivj ^- x S s 1 


1 r« — rv m 5 


X X k Ulbi h; 111 m iu (i> bl 
XX h 0 XOIWMOI^OOOI 
- 3 'xf\Jt/MX 3 r"X 0 in 3 o< 

1 -n -a - ■v (X o x oa^r. o 


Bf 


> o o 

► o => 

» o o 


U 3 000000000000000 

a • 

_i iiixy*4iiya)jjtJiii4iMiui<iiHJuiUiii 

X XO 30000000X70 0000^ 

mo nxomxo ixxxxooxoo 

I 3 ^ h-0(\iC«-*-«iVfV3K3XWI^ 

■& X .. 

X --»®N 0 C®««t® 33 rtXX 


■ 3 c 00000 ooc 00c 0000 

O lu y y lu Hi Hi y «i h; u. 1 u tiiui wj iu u w 

Z KOC<OAll^-30 3 3MV«ir3ff 

®XN^V)A*«'XO-»(MV-c®®« 
O 4 0 0 ® 7 O-f\i 33 3309 ’nx®® 


at.. — 

152 



























URRAG CDRAG 




















O > O 

0004 ) 3 (MDHN» 3 0 01 
o»ooooi©o»**o(* • • 

O •••••• ••• « 

0000003000 * * 


O O O O fw 
3 0 0 9 0 
O O O —• 4> 
o • o 

• o o • • 

O O 3 


« 

-O *0 9 f* 
— ® m r\j 
0 9-0 


-♦ • / U j ^ 

2 O ^ 


X U Jlifl A 0 • 

uima w * 

1 * ^ Jio iO • 

j □ so m • 

»® • I o 


*■ *- u> 

a a 4 

> > f 
UOii 


U 2 / SO 2 
2 u. 14.2 O 
04-* ^ JJ lO 

^ u l a c 
u-« ^ J J 

M 4. u. M 0} 

4jiJi(.IXXtL 

3: X *. *. *AJ Ui • * 

jJ UJ 


><n « uu 2 ; 

ry ui HI C> a >U ■ 

i p ~ x x nc a 

a. 1 i ». 2 u I 




[_»a*-*-***-**sr. 


• i I 
- 2 2 


to to 

« ^ I • 

(I. It tt. It 
0 S 0 0 


>1 O !>« « 4 N 

oi oi fy oi -* 


3Wh_ 

& JXU 
X 3 *. 
MO. Uu. 


XiOalHZio 
IDttUID 
»- I WaJ k * 

x a x 

3*-Q«Q»- 
uj w wu 
*- O ►- Q *- O 


O -i 

o •* 
o u 


X • 

X « 

*- 3 « 


unuwuiQ 


154 


U X U t U X 



DSDOSOSX X9X3XC 


»lT 01/1 C i»o - O - l/l K 


4 -< •• 


9 • i * 


• 15 

• 5 oo uo 

> Z < <• 

C < Z X X X 


• (5 *2 
“ -* • < - - __ 
• X • «o 


3 • X • • *xui 

< *13 • t tou X 

X 15 3 • • • X X «~t 

• • • o 

MX 2 • • • jet O 

►- O ►* 15 • »3 *-« 


: X00300UM2 ulC 


0 X 00 • 


2 XUJ 0 OO 3 SK 0 J 


^*3un <o *o o to 


»-zu.nxuDkji 

OU« H*II 

•-* X X X X X *- o I 
XOOOOtk*>Xi 
X X •- ►- *“ 

►-►-33033—i. 
liiMSOSNNNi 
33 X X XNNN 
Z 2 0 0 0 3 0 0 
HHU U U Z 2 Z 


■ O U 
Ui « 

a a > 


OXMOO< 4 ui 3 
ZUl^^HUUX I*. 


2 OOIO*-Of-O 0 OI 

0005Kin«i)0 

*- 9 ►«- *0 -• O<9 4) OI 


<o«W 9 C 4 >lTf>« 

►■ 4391 / 192)219 



2 2 2 2 2 2; 


0KOO492)I/Mn 
« — 9 ■« X 4} <© 9 9 

9 »O09CK«* 
rt-»4K)K«2)O0 




O • 
a uj 

3 t3 

o 

C5 3 


3 J ►- 3 3 2 MX 

X00*2OO»-3tel 
O 2 QM(X 30 M 
0 <<X 0 X 34 < 9 X 
K IXOSlUlXO 


M4U» JNN J JO 
& h .> 2 M ►U a X X 

ox z o o o *- •- o 

2 COHUZ 2C0 09U 




























































Reading 89 


t = 272.37 sec. 


Injected fuel did not ignite. 

The first occurrance of fuel ignition 
occurred at time 309 seconds when fuel flow 
from injectors 1A and IB was reinitiated 
and IB flow "spiked" (See fig. 6 (b)). 
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Reading 90 


t = 235.02 sec. 


The inlet was in an unstarted condition. 
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Reading 91 


t = 175.65 sec. 


Injected fuel appeared to have not ignited, 

During the first fuel schedule (see fig. 

6 (d)) the injected fuel appeared to ignite 
at time 179 seconds. 
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